Astronomy & Astrophysics manuscript no. XID2 


© ESO 2008 


February 2, 2008 





The XMM-Newton Serendipitous Survey 
V. Optical identification of tlie XMM-Newton IVIedium sensitivity Survey (XIVIS)* 

X. Barcons\ FJ. Carrera\ M.T. Ceballos\ M.J. Page^, J. Bussons-Gordo\ A. Corral^ J. Ebrero^ S. Mateos^-^, J.A. 

Tedds^ M.G. Watson^ D. Baskill^ M. Birkinshaw"*, T. Boiler^ N. Borisov^, M. Bremer'^, G.E. Bromage^, H. 
Brunner^ A. Caccianiga^ C.S. Crawford'^, M.S. Cropper^, R. Delia Ceca^ P. Derry^ A.C. Fabian^, P Guillout"', Y. 
Hashimoto^, G. Hasinger^, B.J.M. Hassall'', G. Lamer^^ N.S. Loaring^'^^, T. Maccacaro^, K.O. Mason^, R.G. 
McMahon^, L. Mirioni^", J.PD. Mittaz^, C. Motch^", I. Negueruela^^-^^ J.P Osborne^ F. Panessa\ I. 
Perez-Fournon^'^, J.P Pye^ T.P Roberts^-^^ S. Rosen^-^ N. Schartel'^, N. Schurch^-^^ A. Schwope^\ P Severgnini^ 
R. Sharp^'", G.C. Stewart^ G. Szokoly^ A. Ullanl•l^ M.J. Ward^'-^^ R.S. Warwick^ PJ. Wheatley'''^'', N.A. Webb^", 

D. Worrall'*, W. Yuan^'^\ and H. Ziaeepour^ 

' Instituto de Fi'sica de Cantabria (CSIC-UC), 39005 Santander, Spain 

^ Mullard Space Science Laboratory, University College London, Holmbury St. Mary, Dorking, Surrey RH5 6NT, UK 

^ X-ray and Observational Astronomy Group, Department of Physics and Astronomy, Leicester University, Leicester LEI 7RH, UK 

H.H. Wills Physics Laboratory, University of Bristol, Tyndall Avenue, Bristol BS8 ITL, UK 
' Max-Planck-Institut fiir Extraterrestrische Physik, Giessenbachstrasse, 85740 Garching, Germany 
* Special Astrophysical Observatory, 369167 Nizhnij Arkhyz, Russia 
^ Centre for Astrophysics, University of Central Lancashire, Preston PRI 2HE, UK 
^ INAF - Osservatorio Astronomico di Brera, via Brera 28, 20121 Milano, Italy 
' Institute of Astronomy, Madingley Road, Cambridge CB3 OH A, UK 

Observatoire Astronomique de Strasbourg, II rue de I'Universite, 67000 Strasbourg, France 
" Astrophysikalisches Institut Potsdam, An der Sternwarte 16, 144482, Potsdam, Germany 

South African Large Telescope, P.O. Box 9, Observatory, 7935, South Africa 

Departamento de Fisica, Ingenieria de Sistemas y Teoria de la Senal, Universidad de Alicante, 03080 Alicante, Spain 

Instituto de Astroffsica de Canarias, 38200 La Laguna, Spain 
" Department of Physics, University of Durham, South Road, Durham DHl 3LE, UK 

European Space Astronomy Centre, Apartado 50727, 28080 Madrid, Spain 

Anglo- Australian Observatory, PO Box 296, Epping, NSW 1710, Australia 

Centro de Astrobiologfa (CSIC-INTA), PO. Box 50727, 28080 Madrid, Spain 
" Department of Physics, University of Warwick, Coventry CV4 7AL, UK 

Centre d'Etude Spatiale des Rayonnements, CNRS/UPS, 9 Avenue du Colonel Roche, 31028 Toulouse Cedex 04, France 

National Astronomical Observatories of China/Yunnan Observatory, Phoenix Hill, PO Box 1 10, Kunming, Yunnan, China 

Received 30 May 2007; accepted 2007 

ABSTRACT 

Aims. X-ray sources at intermediate fluxes (a few x 10"''' erg cm"^ s"' ) with sky density of ~ 100 deg"^, are responsible for a significant 
fraction of the cosmic X-ray background at various energies below 10 keV. The aim of this paper is to provide an unbiased and 
quantitative description of the X-ray source population at these fluxes and in various X-ray energy bands. 

Methods. We present the XMM-Newton Medium sensitivity Survey (XMS), including a total of 318 X-ray sources found among the 
serendipitous content of 25 XMM-Newton target fields. The XMS comprises four largely overlapping source samples selected at soft 
(0.5-2 keV), intermediate (0.5-4.5 keV), hard (2-10 keV) and ultra-hard (4.5-7.5 keV) bands, the first three of them being flux-limited. 
Results. We report on the optical identification of the XMS samples, complete to 85-95%. At the flux levels sampled by the XMS we 
find that the X-ray sky is largely dominated by Active Galactic Nuclei. The fraction of stars in soft X-ray selected samples is below 
10%, and only a few per cent for hard selected samples. We find that the fraction of optically obscured objects in the AGN population 
stays constant at around 15-20% for soft and intermediate band selected X-ray sources, over 2 decades of flux. The fraction of 
obscured objects amongst the AGN population is larger (~ 35 - 45%) in the hard or ultra-hard selected samples, and constant across 
a similarly wide flux range. The distribution in X-ray-to-optical flux ratio is a strong function of the selection band, with a larger 
fraction of sources with high values in hard selected samples. Sources with X-ray-to-optical flux ratios in excess of 10 are dominated 
by obscured AGN, but with a significant contribution from unobscured AGN. 

Key words. X-rays:general, galaxies, stars; Galaxies: active 
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1. Introduction 

Supermassive black holes (SMBHs, i.e., with masses ~ 10* - 
10"^ Mq) have been detected in the centers of virtually all nearby 
galaxies (Merritt & Ferrarese, 2001; Tremaine et al., 2002). In 
many of these galaxies -including our own-, the SMBH is largely 
dormant, i.e., the luminosity is many orders of magnitude below 
the Eddington limit. Only ~ 10% of today's galaxies (at most) 
host active galactic nuclei (AGN), and a very large fraction of 
them are in fact inconspicuous at mos t wavelengths because of 
obscuration dFabian & Iwasawalll999l) . 

It is generally believed that the seeds of these SMBHs were 
the remnants of the first generation of massive stars in the history 
of the Universe. These early black holes may have had masses 
of tens of Mq at most. The growth of these relic black holes to 
their current sizes is very likely dominated by accretion, with ad- 
ditional contributions by other phenomena like black hole merg- 
ers and tidal capture of stars jMarconi et al.. 2004). According 
to current synthesis models, the integrated X-ray emission pro- 
duced by the growth of SMBHs by accretion over the history of 
the Universe is recorded in the X-ray background (XRB). Thus 
the XRB can be used to constrain the epochs and environments 
in which SMBHs developed. 

There are currently a number of e xisting or on-going surveys 
in various X-ray energy bands (see Brandt & Hasingen (l2005h 
for a recent compilation). In the pre-Chandra and pre-XMM- 
Newton era the E instein Extended Medium Sensitivity Survey 
(iMaccacaro et al.L J982; Gioia et al., 1990; Stocke et al., \99% 
pioneered the procedure of determining typical X-ray to opti- 
cal flux ratios for different classes of X-ray sources to facili- 
tate the identification processes and has set the standards for 
serendipitous X-ray surveys. ROSAT produced a number of sur- 
veys in the soft 0.5-2 keV X-ray ba nd at variou s depths, e.g., 
the ROSAT Bright Survey ( Schwop e et al.L l2000h . flie interme- 



diate flux RIXOS survey ( Mason et alT 



deep surveys jMc Hardv et all 19981 



2000") and the ROSAT 
GeorgantopouloT et al.L 



1996 ; Hasing er et all ll99ilLehmann et all 12001ft ' among oth 
ers. These surveys show that AGN dominate the high Galactic 
latitude soft X-ray sky at virtually all relevant fluxes. The ma- 
jority of these AGN are of spectroscopic type 1, which means 
that we are witnessing the growth of SMBH through unobscured 
lines of sight. In a moderate fraction of the sources identified, 
however, there is evidence for obscuration as their optical spec- 
tra lack broad emissio n lines (type 2 AGN). 

IUedaetaf](l2003h discuss the results from a large area X-ray 
survey in the 2-10 keV band with ASCA and those from HEAO- 
1 and Chandra, where a larger fraction of the sources identified 
correspond to type 2 AGN. 

With Chandra and XMM-Newton coming into operation X- 
ray surveys, particularly at energies above a few keV, have 
been significantly boosted. Thanks to the hig h sensitivity 
and l arge field of view of the EPIC cameras ( Turner et al 



2001 



IStruderetan.l200lh on hoard XMM-Newton (I jansen et a~ 



200 lb . X-ray surveys requiring large solid angles have been 
dominated by thi s inst rument. The Bright Source Survey-BSS 
jPella Ceca et al.L 12004) contains 400 sources brighter than ~ 
7 X lO-^'^ergcm-^s"^ eiflier in 0.5-4.5 keV or 4.5-7.5 keV. 



the Nordic Optical Telescope Science Association respectively, in the 
Spanish Observatorio del Roque de los Muchachos. Based on observa- 
tions collected at the Centre Astronomico Hispano Aleman (CAHA) at 
Calar Alto, operated jointly by the Max-Planck Institut fiir Astronomic 
and the Instituto de Astrofisica de Andaluci'a (CSIC). Based on obser- 
vations collected at the European Southern Observatory, Paranal, Chile, 
as part of programme 75.A-0336 



The BSS samplejB. wh ich have been identified to ~ 90% 
(ICaccianiga et al.L l2007h . show an X-ray sky dominated by 
AGN, where the fraction of obscured objects varies with the se- 
lection band (sample selection at harder energies reveals a higher 
fraction of obscured objects as expected). 

Deep surveys have also been conducted by XMM-Newton, 
for example in the Lockman Hole down to ~ 10"'^ ergcm"^ s ' 
(iHasinger et al.L 120011: iMateoset all l2005bl) . However, thanks 
to its much better angular resolution, the Chandra deep sur- 
veys are photon counting limited and far from confusion 
and are consequently much more competitive at fainter fluxes 
(lAlexander et all 120031: iTozzi et al.l l2006). Optical identifica- 
tion of these deep surveys is largely incomplete, a fact that is 
driven by the intrinsic faintness and red colour of most of the 
counterparts to the faintest X-ray sources. In the intermediate 
flux regime, however, the identified fractions are large and near- 
ing completion. It is interesting to note that deep surveys start to 
find a population of galaxies not necessarily hosting active nu- 
clei as an important ingredient. In addition, the AGN population 
is found to contain an important fraction of obscured objects. 

The wide range of intermediate X-ray fluxes, between say 
10"'^ ergcm^^s"' and 10"'^ ergcm"^ s"' have also been the 
subject of a number of on-going surveys. Besides bridging the 
gap between wide and deep surveys, intermediate fluxes sam- 
ple the region arou nd the break in the X-ray source counts 
(ICarrera et al.L l2007 l). and therefore their sources are responsi- 
ble for a large fraction of the X-ray background. Among these, 
we highlight the XMM-Newton survey in the well-studied (at 
many bands) COSM OS field, which cove rs 2 deg^ to fluxes 
~ 10 '''ergcm^^s"' jHasinger et al.L l2007l). The optical ideri - 
tification is still on-going, reaching 40% jBrusa et al 1 12007h . 
At fluxes arouiid lO" ' "^ ergcm"^ s~', flie HELLAS2XMM sur- 
vey (Bal di et al.Ll200llFiore et al.Ll2003h . now extended to cover 
1 .4 deg^, contains o ver 220 X-ray source s, optically identified to 
70% completeness dCocchia et al.Ll2007h . 

Other surveys in this flux range include the XMM-Newton 
survey in the Marano field (Krumpe et al., 2007), which is 65% 
identified over a modest solid angle of 0.28 deg^. Also the 
XMM-2dF survey (Tedds et al., in preparation), which contains 
almost 1000 X-ray sources optically identified in the Southern 
Hemisphere, is an important contributor in this regime. Chandra 
has also triggered surveys at intermediate fluxes, most no- 
tably t he Chandra Multiwa velength Survey (iKim. D.-W. et al.L 
l2004allbl: lOreen et al.L llool. covering 1.7 de g^ and identified to 
~ 40% completeness ( [Silverman et al.Ll2005l) . 

In the realm of this variety of X-ray surveys that yield a qual- 
itative picture of the X-ray sky, the XMM-Newton Medium sen- 
sitivity Survey (XMS) discussed in this paper, finds its role in 
three important ways: a) it deals with very large samples, se- 
lected at various X-ray bands where XMM-Newton is sensitive, 
from 0.5 to 10 keV; b) the samples that we consider have been 
identified almost in full, from 85% to 95% completeness and c) 
three out of the four samples that we explore are strictly flux 
limited in three energy bands (0.5-2 keV, 0.5-4.5 keV and 2-10 
keV). Armed with these unique features, the XMS is a very pow- 
erful tool to derive a quantitative characterization of the popu- 
lation of X-ray sources selected in various bands, and also to 
study and characterize minority populations, all of it at specific 
intermediate X-ray fluxes where a substantial fraction of the X- 
ray background below 10 keV is generated. The power of the 
XMS is enhanced by the fact that to some extent it is a represen- 
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tative sub-sample of the XMM-Newton X-ray source catalogue 
2XMIvfl containing 150,000 entries. 

Specific goals that have driven the construction of the XMS 
whose results are presented in this paper include: a) quantify the 
fraction of stars versus extragalactic sources at intermediate X- 
ray fluxes and at dififerent X-ray energy bands; b) quantify the 
fraction of AGN that are classified as obscured by optical spec- 
troscopy at intermediate X-ray fluxes and for samples selected 
in diff'erent energy bands; c) find the redshift distribution for the 
various classes of extragalactic sources and compare soft and 
hard X-ray selected samples; d) study the distribution of the X- 
ray-to-optical flux ratio for the various classes of X-ray sources, 
also as a function of X-ray selection band. The X-ray spectral 
properties of the sou rces of the XMS were already discussed in 
ikateos etaf](l2005al) . 

Further goals that we will achieve with the XMS in forth- 
coming papers include: e) determine the fraction of "red QSOs" 
at intermediate X-ray fluxes and as a function of X-ray selec- 
tion band; f) relate X-ray spectral properties (like photoelectric 
absorption) to optical colours of the counterpart; g) quantify the 
fraction of radio-loud AGN in the samples selected at various 
X-ray energies; h) construct Spectral Energy Distributions for 
the various classes of sources in the XMS. Results on these fur- 
ther aspects will be presented in a forthcoming paper (Bussons- 
Gordo et al., in preparation). 

The paper is organized as follows: in Section |2] we define 
the XMS along with the 4 samples that constitute it, including 
the X-ray source list; in Section|3]we discuss the multi-band op- 
tical imaging conducted on the XMM-Newton target fields and 
the process for selecting candidate counterparts; this is contin- 
ued in Section|4]where we discuss the identification of the XMS 
sources in terms of optical spectroscopy, and list photometric 
and spectroscopic information on each XMS source. Section |5] 
presents the first scientific results from the XMS, specifically a 
description of the overall source populations, the fraction of stars 
in the various samples, the fraction of optically obscured AGN, 
and the X-ray to optical flux ratio of the different source popula- 
tions. Section|6]summarizes our main results. 

To clarify the terminology used in this paper, an AGN not 
displaying broad emission lines in its optical spectrum is termed 
as type 2 or obscured, and type 1 or unobscured otherwise. The 
property of being absorbed or unabsorbed refers only to the de- 
tection or not of photoelectric X-ray absorption. Throughout this 
paper, we used a single power law X-ray spectrum to convert 
from X-ray source count rate to flux in physical units, with a 
photon spectral index F = 1.8 for the XMS-S and XMS-X sam- 
ples and F = 1 .7 for the XMS -H and XMS-U s amples. These are 
the average values obtained by ICarrera et al.l ((2007), which -as 
opposed to what we do here- used the specific value of F for each 
individual source and energy range. When computing luminosi- 
ties, we also use the above spectra for K-correction and the con- 
cordance cosmology parameter values: Ho - 70kms"' Mpc"', 
ilm - 0.3 and Qa - 0.7. All quoted uncertainties in parameter 
estimates are shown at 90% confidence level for one interesting 
parameter. 



^ Pre-release under |http ://xmm. vilspa. esa. es/xsa| 



2. The XMM-Newton Medium sensitivity Survey 
(XI\1S) 

The XMS is a serendipitous X-ray source survey with interme- 
diate X-ray flux es, which has been b uilt using the AXI^ sam- 
ple described in ICarrera et alj (l2007l) . The XMS uses 25 target 
fields (see table|2l areas around targets themselves are excluded), 
which cover a geometric sky area ~ 3 deg^. The details of the 
source searching, screening, masking out of problematic detec- 
tor areas (CCD gaps, bright targets, bad pixels and columns and 
out of time events) are extensively discussed in ICarrera et al.l 
(l2007l) . 

The XMS itself is made of four largely overlapping samples. 
The XMS-S, XMS-H and XMS-X are flux limited in the 0.5- 
2 keV, 2-10 keV and 0.5-4.5 keV bands respectively, with flux 
limits, well above the sensitivity of the data, listed in Table |3] A 
fourth sample (XMS-U) selected in the "ultrahard" band 4.5-7.5 
keV is not artificially limited in flux, and due to the scarcity of 
these sources it contains all the sources detected in the 25 fields. 
Table |2]lists the X-ray source positions and fluxes in the various 
bands. 

The XMS-S and XMS-H were constructed to match the stan- 
dard "soft" and "hard" X-ray bands that have been extensively 
used in previous and contemporary X-ray surveys with XMM- 
Newton and other X-ray observatories. The 0.5-4.5 ke V selection 
band of the XMS-X sample was choosen to maximize the XMM- 
Newton/EPlC sensitivity and indeed is the largest of the 4 sam- 
ples. The total number of distinct X-ray sources in the XMS is 
318, out of which 272 (86%) have been spectroscopically iden- 
tified. The identification completeness of the various samples is 
also shown in Table[3] which exceeds 90% for the softer XMS-S 
and XMS-X samples, and is around 85% for the hard XMS-H 
and ultra-hard XMS-U samples. The XMS-X sample extends by 
an order of rnagnitu de the size of the pilot study presented in 
iBarcons et al] (I2002I) . 



3. Imaging and selection of candidate counterparts 

3.1. The data 

Target fields were observed primarily with the Wide-Field 
Camera (WFC) on the 2.5m INT telescope. The observations 
were obtained via the AXIS programme and other programmes 
devoted to image a large number of XMM-Newton target fields 
in the optical. The WFC covers virtually all the field of view 
of EPIC, if centered optimally. We used the Sloan Digital Sky 
Survey filters g', r' and /' to image all the XMS target fields. In 
addition many of the fields were also imaged bluewards and red- 
wards using existing facility filters at the WFC (m and Z Gunn). 
These data are available for all fields, except for the G 133-69 
pos 1 and PB 5062 fields, while for UZ Lib and B2 1 128+31 the 
M-band data are missing. Since data from these two additional 
filters are not used in this paper, we do not discuss them any 
further 

Exposure times were adjusted to be deep enough for most 
of the X-ray sources to have an optical counterpart in the r' and 
/' filters, and therefore had to be significantly deeper than those 
in the Digitized Sky Surveys. They were chosen as 600s, 600s 
and 1200s respectively in the g', r', i' filters for dark time. This 



^ AXIS (An XMM-Newton International Survey) was an International 
Time Programme of the Observatorio del Roque de Los Muchachos 
, which was granted observing time in years 2000 and 2001. See 
|http: //venus. ifca.unican. es/"xray/AXIS. for details 
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Target Field 


RA (J2000) 


DEC (J2000) 


fc"(deg) 


Phot" 


CI 0016+1609 


00:18:33 


+ 16:26:18 


-45.5 


SDSS 


G 133-69 pos2 


01:04:00 


-06:42:00 


-69.3 


CMC 


G 133-69 posl 


01:04:24 


-06:24:00 


-68.7 


CMC 


SDS-lb 


02:18:00 


-05:00:00 


-59.7 


CMC 


SDS-3 


02:18:48 


-04:39:00 


-59.3 


CMC 


SDS-2 


02:19:36 


-05:00:00 


-58.9 


CMC 


A 399 


02:58:25 


+ 13:18:00 


-39.2 


CMC 


Mrk3 


06:15:36 


+71:02:05 


+22.7 


WFC* 


MS 0737.9-1-7441 


07:44:04 


+74:33:49 


+29.6 


WFC 


S5 0836+71 


08:41:24 


+70:53:41 


+34.4 


WFC 


CI 0939+4713 


09:43:00 


+46:59:30 


+48.9 


SDSS 


B2 1028+31 


10:30:59 


+31:02:56 


+59.8 


SDSS 


B2 1128+31 


11:31:09 


+31:14:07 


+72.0 


SDSS 


Mrk 205 


12:21:44 


+75:18:37 


+41.7 


WFC 


MS 1229.2+6430 


12:31:32 


+64:14:21 


+53.0 


SDSS 


HD 117555 


13:30:47 


+24:13:58 


+80.7 


SDSS 


A 1837 


14:01:35 


-11:07:37 


+47.6 


CMC 


T T :k 

VZu Liu 


Ij.iZ.Ii 




+J0.0 


WrL. 


PKS 2126-15 


21:29:12 


-15:38:41 


-42.4 


CMC 


PKS 2135-14 


21:37:45 


-14:32:55 


-43.8 


CMC 


PB 5062 


22:05:10 


-01:55:18 


-43.3 


CMC 


LBQS 2212-1759 


22:15:32 


-17:44:05 


-52.9 


CMC 


PHL 5200 


22:28:30 


-05:18:55 


-50.0 


CMC 


IRAS 22491-1808 


22:51:50 


-17:52:23 


-61.4 


CMC 


EQ Peg 


23:31:50 


+ 19:56:17 


-39.1 


CMC 



" This column states what is the ultimate photometric calibration used: WFC if our own data from a photometric night was used as the ultimate 
resource, SDSS for the Sloan Digital Sky Survey, and CMC for the Carlsberg Meridian Catalogue survey. 
* In this case the extinction curve calibration in our data gives some scatter which means that the magnitudes are not as accurate as for the sources 

in the other fields. 

^ This field was not imaged in g' and r'. In addition to it was imaged in the Johnson filters B, V and R at the ESO/MPG 2.2m telescope with the 

WFI camera. 



Table 3. Summary of identifications in the various samples 



Sample 


Sel. band 
(keV) 


Limiting 
flux" 


Number 
sources 


Number 
ident. 


Fract. 

(%) 


XMS-S 


0.5-2.0 


1.5 


210 


200 


95 


XMS-X 


0.5-4.5 


2.0 


284 


261 


92 


XMS-H 


2.0-10 


3.3 


159 


132 


83 


XMS-U 


4.5-7.5 


1.15 


70 


60 


86 



" in units of 10 erg cm ^ s ' in the selection X-ray band 



produced images with limiting magnitude for point sources go- 
ing down to r' ~ 23 - 24 for ~ 1 - 1.5" seeing, most typi- 
cal in our observing runs, which experience with the first fields 
dBarcons et aUl2002l) demonstrated to be appropriate. When ob- 
serving with brighter moon conditions, we restricted ourselves 
to the reddest filters and doubled the exposure times. 

The WFC images were reduced using standard techniques 
including de-bias, non-linearity correction, flat fielding and 
fringe correction (in /' and Z). Bias frames and twilight flats 
obtained during the same observing nights were used, but for 
the fringe correction, contemporaneous archival /' and Z fringe 
frames were utilised. Information on the WFC pipeline proce- 
dures, which performs all these steps can be found under the 
Cambridge Astronomy Survey UniO (CASU) web pages. 



* |http : / /www ■ ast ■ cam . ac . uk/"wf csur | 



3.2. Photometric calibration 

The photometric calibration of the WFC images was conducted 
in the standard way. Photometric standard stars were observed 
during the same nights as the XMM-Newton target fields were 
imaged, at different air masses. Then an extinction curve was fit- 
ted for each optical band. In several cases were we suspected that 
photometric conditions were not fulfilled by the original data, we 
re-imaged the same field with one WFC filter (r') or alternatively 
a part of it with the ALFOSC instrument in imaging mode on the 
NOT telescope. 

However, in a number of target fields and for some of 
the bands, the extinction curve showed significant scatter that 
was attributed to these observations being done under non- 
photometric conditions. In order to improve the photometric 
quality of the data, two steps were taken. First we concentrated 
on calibrating one band (typically r') and later we applied colour 
corrections to propagate the improved photometry to all bands. 

In the first step we used two complementary data sets pho- 
tometrically calibrated. The first of these is the Sloan Digital 
Sky Survey, Data Release 50 We could use the SDSS data on 
6 XMM-Newton fields. The sky density of SDSS is indeed lower 
than our WFC images, but still we found typically a large enough 
number (~ 100) of matches in every image. 

The second data set used to improve the photometric cali- 
bration is the Carlsberg Meridian Catalogue (CMC) astromet- 
ric survey in the r' bancQ, which we could apply to 19 fields. 



' [http : //wmi . s dss . org] 

* see |http : //www . ast . cam . ac . uk/"dwe/SRF/ came . html | for 
details 
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16 17 
r'(WFC) 



Fig. 1. Photometric cross-calibration in the B2 1128+31 field, 
where we have both coverage from the SDSS and CMC, along 
with our own WFC photometry. 



This survey is indeed much shallower than the SDSS (r' < 17). 
In addition we found very significant systematic differences be- 
tween WFC magnitudes and CMC ones at magnitudes smaller 
than r' ~ 16 - 16.5 which we attributed to saturation in our data. 
That typically leaves a very narrow dynamic range for cross- 
calibrating WFC versus CMC magnitudes, that we adopted as 
16.5 < / < 17. Prompted by this, we also restricted the 
WFC versus SDSS cross calibration to magnitudes brighter than 
r' ~ 16. As a safety test, we cross-calibrated CMC versus SDSS 
r' magnitudes in the 5 fields where we could do that, but in this 
case using the full magnitude range from r' ~ 14-18 and found 
tiny significant shifts, all of them well below 0.1 mag in all fields. 
Fig. [T] illustrates the residuals of the cross-calibration in the case 
of one target field where we had all three WFC, SDSS and CMC 
data. 

In general, photometric shifts in fields where the quality 
of the WFC photometric calibration was thought to be good, 
were found to be small (always Ar' < 0.2 mag) when calibrated 
against CMC or SDSS. In other cases where we had reasons 
to suspect that our initial photometric calibration was not of 
high quality, we did find indeed photometric shifts as large as 
Ar' ~ 0.5 mag. This is why we decided to apply these corrections 
to our photometry, with the SDSS one taking priority over CMC. 



Table |2] lists the ultimate photometric calibration data used in 
each field. 

Armed with this refined calibration in r', we then exported 
this into the g' and /' bands by constructing a g' - r' vs / - i' 
colour-colour diagram. We then compared this to a calibrated 
colour-colour sequence pattern that was constructed using WFC 
observations of ELAIS fields. Shifts were applied to g' and /' 
WFC magnitudes as to match both. These shifts were propagated 
to all magnitudes listed in this paper. 

The bottom line is that we believe our photometry to be bet- 
ter than 0. 1 mag in the majority of our fields and certainly better 
than 0.2 mag for all of them. In section 5.5, where we analyze the 
X-ray-to-optical flux ratio, we use the quantity log /op,, which 
has a maximum error due to these calibration uncertainties well 
below 10%. 



3.3. Astrometric calibration 

Astrometric calibration of the WFC was performed using 
the Cambridge Astronomy Survey Unit (CASU) procedures. 
Typically, hundreds of matches per WFC image were obtained 
against the APM catalogufl which was used as the astrometric 
reference for the optical images. Specifically, a simple 6 param- 
eter plate solution over the whole 4-CCD image was used, but 
accounting for a known and previously calibrated telescope dis- 
tortion cubic radial term. The residuals from the plate solution, 
were typically below 0.2 arcsec, which is indeed good enough 
for identifying candidate counterparts to the X-ray sources and 
for blind spectroscopic observations to identify these counter- 
parts. 

It should be noted that the astrometry of the XMM-Newton 
X-ray source posit ion was registere d against the USNO A2 
(iMonet et all 1 19981) source catalogue jCarrera et al.L |2007|) . and 
that the optical astrometry refers to a dififerent astrometric sys- 
tem. In order to ensure that this does not lead to artificial mis- 
matches, we measured the USNO-APM shifts in every XMM- 
Newton field by cross-correlating both source catalogues in the 
corresponding region. The shifts were significant in most cases 
but small, typically < 0.5 arcsec, which is less than the statistical 
accuracy in the X-ray source positions (0.6 arcsec averaged over 
the whole XMS sample). The positions of bright sources which 
were severely saturated in our WFC images were obtained from 
the USNO catalogue itself and therefore do not suffer from these 
small APM-USNO shifts. Given the small size of these shifts 
and in view of the much broader overall distribution of offsets 
between the position of the X-ray source and its optical counter- 
part (see Fig.|2]i we conclude that the use of these two different 
astrometric reference frames does not aff'ect in any noticeable 
way the results presented in this paper. 



4. Identification of the XIVIS sources 

In order to search for candidate counterparts of the X-ray 
sources, we normally used the r'-band WFC image. Optical 
source lists for these images were generated with the CASU pro- 
cedures. 

Counterparts for the X-ray sources were searched for in 
the optical image lists. Candidate counterparts had to be either 
within the 5 statistical errors (at 90% confidence) of the X-ray 
position or within 5 arcsec from the position of the X-ray source. 
This last criterion was used to accommodate any residual sys- 
tematics in the astrometric calibration of the X-ray EPIC images. 



|http : / /www ■ ast ■ cam . ac . uk/~mike/apmcat/ | 
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Fig. 2. Histogram of the distances from the optical source to the 
X-ray source centroid. The continuous Hne is for all sources with 
a counterpart and the dotted line for those with a likely counter- 
part without spectroscopic confirmation. 

As reported in iBarcons et alj (|2002|) this resulted in a vast 
majority of the XMS sources having a single candidate coun- 
terpart. There are a few exceptions to this. In a few cases (15), 
the position of the X-ray source happened to fall in the gaps be- 
tween CCDs in the WFC images. The strategy adopted to image 
in all optical filters with the same aim point, which allowed us to 
obtain reliable optical colour information for the vast majority 
of the sources, also implied that for these few sources there is 
no optical image in any of the optical filters covering the region 
around these X-ray sources. In a fraction of these sources (14 
out of 15), the candidate counterpart was found by considering 
other optical imaging data, mostly the USNO A2 catalogue, or 
complementary imaging data. 

Also, in a modest amount of sources (78), there was more 
than one single candidate counterpart formally complying with 
our proximity criteria. But in 70 out of these 78 the optical 
source closest to the X-ray source position was also brightest and 
we adopted that as the likely counterpart. Given the brightness 
of the optical counterparts r' < 22 and the small region searched 
for around every X-ray source, we are confident that the number 
of spurious associations is insignificant in this sample. 

Figure|2]shows the histogram of the X-ray to optical angular 
separations for the sources spectroscopically identified and for 
those where a unique candidate counterpart is found but with- 
out a spectroscopic identification. The distribution peaks at small 
separations (~ 2"). Integrating this distribution outwards shows 
that in 68%, 90% and 95% of the cases the optical counterpart 
lies closer than 1.5", 2.4" and 3.6" from the X-ray source re- 
spectively. Although the histogram of unidentified sources looks 
slightly more disperse than that of the identified ones, all candi- 
date optical counterparts fall within 3" from the position of the 
X-ray source. 

There are a total of five sources that have no candidate coun- 
terpart in any of our optical images. For a further 3 sources, 
finding a candidate counterpart required special strategy: in 
one case a counterpart was only found in the /T-band (XMSJ 
122143.6-1-752238), and in a further two cases the very faint 
optical counterparts were only detected via imaging with the 
VLT (XMSJ 225227.6-180223, in the I band) and Subaru (XMSJ 
021705,4-045654, with R = 25.60) telescopes. 



4. 1 . Optical spectroscopy 

Searches for information on the XMS candidate counterparts in 
existing catalogues gave useful information (i.e., nature of the 
source and redshift) only for a handful of objects. Identifications 
for a few other X-ray sources were provided to us by the 
Subaru/XMM-A^ewfon Deep Survey project (M. Akiyama, pri- 
vate co mmunication) and by th e XMM-Newton Bright Source 
Survey ( Delia Ceca et al.L |2004|) . That means that the vast ma- 
jority of the XMS sources were previously unidentified and re- 
quired optical spectroscopy. 

Optical spectroscopy was conducted in a number of ground- 
based optical facilities, following the strategy presented in 
iBarcons et al.l ( 120021) . The low surface density in the sky of 
the XMS sources (~ 100 deg"^) makes the use of multi- 
object slit-mask spectrographs not particularly efficient. Part of 
the identifications were performed using a fibre spectrometer 
(AUTOFIB2/WYFFOS) which covers a much larger solid an- 
gle in the sky and therefore is better suited for the identification 
work. 

The main limitation of the fibre spectrometers in obtaining 
the spectrum of faint sources resides in the subtraction of the 
sky which enters the fibres along with the light from the target 
objects. Wider fibres make this problem worst. This limits the 
ultimate sensitivity of the spectrometer, which for our exposure 
times and observing conditions was rarely good enough for mag- 
nitudes fainter than r' ~ 20.5. 

Therefore, despite the larger solid angle covered by fibre 
spectrometers, the distribution of optical magnitudes in the XMS 
source candidate counterparts calls for the use of single object 
long-slit spectroscopy. A number of such spectrometers were 
used in a variety of ground-based telescopes, with apertures from 
2.5m to 8.2m. 

Table|4]lists the telescopes and observatories that were used, 
along with the specific spectrometers, with specification of the 
wavelength range, the slit width (or fibre width when applica- 
ble) along with the measured spectral resolution using unblended 
arc lines (or a sky line in the case of the fibre spectrometer). 
The spectral r e duct ion process is standard and was described in 
Barcons et al.l ( 12002 ). The final spectra will be available under 
http : //www . if ca . unican . es/~ xray/AXIS and in the long 
term in the XMM-Newton Science Archive^ under the 2XMM 
catalogue. 

It is worth recalling that these spectra are meant only to be 
reliable for identification purposes, i.e., the spectrophotometric 
calibration has only been performed at best in relative terms (i.e., 
up to an absolute normalisation factor). Even more, in the fibre 
spectra and in some of the long-slit spectra which were not taken 
with the slit aligned to the parallactic angle, differential refrac- 
tion will cause the overall large-scale shape of the spectrum to 
be incorrect. None of these facts hamper the identification of the 
spectral features that we used in this paper, which is based on 
broad and/or narrow emission lines and on absorption bands, but 
not on broad-band features like the 4000 A break. However we 
want to caution against the use of these spectra to measure line 
fluxes or line ratios because of the above limitations. 

4.2. Classification of the sources 

Based on the optical spectroscopy, we classify the c ounter - 
parts to the XMS X-ray sources as in Barc ons et al.l (|2002|) . 
Extragalactic sources exhibiting broad emission Unes (velocity 



ihttp://xitim. vilspa. esa. es/xsa| 
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Telescope 


Instrument 


Spectral 
range (A) 


Slit width 
(arcsec) 


Spectral 
resolution" (A) 


Comments 


WHT/ORM 


AUTOFIB2/WYFFOS 


3900-7100 


2.7* 


7 


Fibre 


WHT/ORM 


AUTOFIB2/WYFFOS 


3900-7100 


1.6* 


6 


Fibre 


WHT/ORM 


ISIS 


3500-8500 


1.2-2.0 


3.0-3.3 


Long slit 


TNG/ORM 


DOLORES 


3500-8000 


1.0-1.5 


14-15 


Long slit 


NOT/ORM 


ALFOSC 


4000-9000 


1.0-1.5 


4 


Long slit 


3.5m/CAHA 


MOSCA 


3300-10000 


1.0-1.7 


24 


Long slit 


UTl/ESO 


FORS2 


4400-10000 


1.0 


6-12 


Long slit 



" Measured from unsaturated arc lines 
* Width of individual fibres 



widths in excess of ~ ISOOkms"') are classified as BLAGN 
(Broad Line Active Galactic Nuclei); those exhibiting only nar- 
row emission lines are termed NELG (Narrow Emission Line 
Galaxies); those with galaxy spectra without obvious emission 
lines are classified in principle as Absorption Line Galaxies 
(ALG). Out of the latter, we distinguish two classes of excep- 
tions: two of the sources with a galaxy spectrum without emis- 
sion lines were previously catalogued as BL Lac objects and 
we classify them as such; if a qualitative inspection of the op- 
tical images show obvious evidence for a galaxy concentration 
we then classify the source as a cluster (Clus). Finally all X-ray 
sources with a stellar spectrum are labeled simply as "Star". 

This classification is simple to perform, but it lacks in some 
cases a more detailed physical description of the source. This is 
particularly true in the case of the NELG, because no line di- 
agnostics are performed to check whether the object hosts an 
AGN or not. The reason is that due to the rather wide redshift 
range spanned by these sources and the rather narrow wave- 
length coverage of the optical spectra (particularly for the fibre 
spectroscopy) the number of lines detected is small. Therefore 
it happens that typical diagnostic lines drift out of the spectrum 
with redshift. In addition, the quality of the spectra are in most 
cases not good enough to detect weak lines necessary for these 
diagnostics. In fact the NELG are likely to be a mixed bag of 
type-2 AGN and star forming galaxies. In the discussion of the 
various samples we use the X-ray luminosity as an indicator of 
the presence of an AGN in these objects. 

The second limitation of this simple classification is in the 
case of clusters. The very small number of X-ray sources iden- 
tified as clusters (2) is not a real property of the X-ray sky at 
these flux levels, but an artifact of the detection and classification 
method. The detection method for X-ray sources is designed for 
point sources and might be missing a number of extended X-ray 
sources. In addition, in several optical images, the presence of 
a cluster of galaxies might not be obvious and the source might 
have been identified as a galaxy with or without emission lines. 

The third and final limitation is in the stellar content. The 
stars that we identify have a varied range of spectral properties, 
but this is not explored in the present paper. 

Redshifts have been measured by matching the most promi- 
nent features in emission or absorption to sliding wavelengths of 
these features. Templates for QSO and galaxies with a range of 
spectroscopic classes were used to assist in the generation of first 
guesses when necessary, especially when there were no promi- 
nent features. 

Table |5] displays the full list of the 318 XMS sources, along 
with optical magnitudes of their counterparts, and the identifica- 
tions. 



5. The XMS X-ray source populations 

5.1. General 

The breakdown of the identifications in the 4 XMS samples is 
shown in Table |6] The completeness of these identifications is 
higher for the XMS-S (95%) and XMS-X (92%) than for the 
XMS-H (83%) and XMS-U (86%). There are several reasons for 
that, the most important one being that the XMS was originally 
conceived around the 0.5-4.5 keV band to optimise the XMM- 
Newton EPIC sensitivity and therefore the identification strategy 
has been specially successful in this band. 

In particular, and as we will show later, the Hard and Ultra- 
hard samples contain a higher fraction of sources with a higher 
X-ray-to-optical flux ratio and therefore more sources have opti- 
cally fainter counterparts. Given the limitations of the access to 
8-lOm aperture class telescopes, in practice this means that the 
identification incompleteness is also biased. This implies that the 
fraction of unidentified sources is likely to be richer in poten- 
tially obscured objects than the average. 

The results for the XMS-X are particularly robust and in fact 
their robustness can be verified by using what we might call the 
"Southern" subset of the XMS-X. This is due to the fact that 
virtually all sources in this sample which are accessible from 
the VLT at ESO were observed in September 2005 during the 
075.A-0336 run and the vast majority of them were identified. 
Table |6] also displays the numbers of identified targets in fields 
below a declination of +20° in the XMS-X sample. In this sam- 
ple, at the price of reducing the size from the parent sample to 
~ 60%, we raise the identification fraction to over 98% (only 4 
sources out of 167 remain unidentified). 

A first glance at the overall source population that we are 
sampling, can be seen in Fig. [3] where we have plotted the opti- 
cal magnitude (typically r', but R when r' is not available), as a 
function of 0.5-4.5 keV X-ray flux. 

5.2. Stellar versus extragalactic content 

Despite the high-galactic latitude selection of the XMM-Newton 
fields used in the XMS, a few of our X-ray sources have been 
identified as stars. A detailed study of the stellar content of the 
XMS is beyond the scope of this paper, but similarly to what is 
found in the XMM-Newton Galactic Plane Survey (Motch et al., 
in preparation) most of them will be active coronal stars. 

The current landscape of X-ray surveys indicates that the 
stellar content at high galactic latitudes decreases at faint fluxes. 
Since it is unlikely that any stellar X-ray source has escaped 
identification in the XMS survey, we are in a position to quantify 
this statement as well as to compare the stellar populations when 
selected at different energy bands. 
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Fig. 3. Optical magnitude versus 0.5-4.5 keV flux for the XMS sources. The optical magnitude shown is r' (filled symbols) when 
available, and otherwise R (hollow symbols). Upward arrows denote lower limits in the magnitude derived from the lack of optical 
counterparts in the WFC r' band image, but note that several of these sources have counterparts in other optical bands. 

Table 6. Summary of the identifications of the various XMS samples 



Sample 


Total 


BLAGN 


NELG 


ALG 


BLLac 


Clus 


Star 


Unid 


XMS-S 


210 


150 


26 


6 


2 


1 


15 


10 


XMS-X 


284 


192 


38 


7 


2 


2 


20 


23 


XMS-X (South) 


167 


120 


25 


4 





1 


13 


4 


XMS-H 


159 


85 


34 


7 


2 


1 


3 


27 


XMS-U 


70 


41 


15 


2 


2 
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The XMS-X sample contains a total of 20 stars, which rep- 
resent 7;^2% of the sample (henceforth errors on fractions are 
of 90% confidence and assuming a binomial distribution). If we 
split the XMS-X sample between bright (0.5-4.5 keV flux above 
3.3 X lO^'^^ergcm^^s"') and faint (below the same flux) X-ray 
sources, the whole sample splits in two approximately equal 
halves (143 bright and 141 faint X-ray sources). The fraction 
of stars (8) in the faint sample is then 5.5;^2 5'^ and the fraction 
of stars (12) in the bright sample is 8.5;^3'^. 

iLopez-Santiago et al.l (l 2007h have ex plored the stellar con- 
tent offlieBSSlpella Cec a et al.Ll2004l) . finding 58/389 (15 + 
3%) stars in the 0.5-4.5 keV sample. Combined with our own 
measurements on the XMS-X, this shows that there is a decrease 
in the stellar content when going to fainter X-ray fluxes. 

It is also interesting to compare the fraction of stars in the 
various XMS samples. The soft XMS-S sample contains 15 
stars, which represent I'^^'^c of the sample, similar to the XMS- 
X. The stellar content in the XMS-X and XMS-S samples is very 
similar 



Stars are much rarer in the XMS-H and XMS-U samples: 
the XMS-H contains only 3 stars (2+^^%) and the XMS-U con- 
tains no stars whatsoever (< 4% at 90% confidence). In this case 
we are totally confident that we are not missing any stars, as all 
unidentified sources in the XMS-H and XMS-U samples are op- 
tically extended. The small stellar content in these samples is not 
a surprise, as most of our stars are seen in X-rays because of their 
active coronae, which have X-ray spectra that are dominated by 
soft X-ray line emission and peak around 1 keV. 

5.3. Luminosity and RedshiU distributions 

The vast majority of XMS sources are extragalactic. We have 
computed the X-ray luminosities of the extragalactic sources 
(not corrected for absorption) and these are represented in Fig.|4] 
as a function of redshift for each of the XMS samples. 

A visual inspection of these L - z relations reveals that all 
but a few sources optically classified as NELGs have X-ray lu- 
minosities in the corresponding band in excess of 10^^ ergs"', 
and are therefore most likely to host a hidden AGN. With very 
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few exceptions, NELGs in our survey are therefore type 2 AGN. 
In fact, the 2-10 keV luminosity of 6 such objects exceeds 
10'*'* erg s ' and therefore qualify as type 2 QSOs in standard 
X-ray astronomy parlance. 

The X-ray luminosity of a fraction of sources that we classi- 
fied as ALG, also exceeds 10^^ ergs"'. Specifically the number 
of ALG that exceed this luminosity threshold are 4 out of 7 in the 
most numerous and complete XMS-X. Such sources are often re- 
ferred to as X-ray Bright Optically Normal Galaxies (XBONGS) 
and when studied in detail are invariably seen to host an AGN, 
which is either heavily obscured, or of low lumi nosity and in any 
case outshone by the host galaxy, as shown by Severgni ni et al.l 
(12003 ), Rigb y et al. ( 2006) and Caccianiga et al. (2007). 

We also find a couple of X-ray sources classified as ALG 
with low X-ray luminosities (~ 10"*" ergs"'). In at least one 
case (XMSJ 084221.6+705758) the position of the X-ray source 
falls in the outskirts of the galaxy, and therefore i s likely to be 
a cand idate for an Ultra-luminous X-ray source. IWatson et al.l 
(I2005h have discussed some of these sources in the context of 
the Suhaiu/XMM-Newton Deep Survey. 

The overall luminosity distribution in all four samples is cen- 
tered around 10'*'* erg s"', which means that the sample contains 
both Seyfert-like AGN and QSOs. This value is also where the 
AGN X-ray luminosity function exhibits a knee and therefore 
where most of the X-ray volume emissivity comes from. 

The redshift distribution is displayed in Fig. |5]for the four 
samples. The peak of the BLAGN population in the XMS-S and 
XMS-X samples is around z ~ 1.5 which is not far from the one 
found in deeper surveys. However, the redshift cutoff at around 
z ~ 3 is due to the limited depth of the XMS that fails to find the 
higher redshift AGN revealed by deeper surveys. 

The contribution from NELG and ALG, most of which are 
obscured AGN, peaks at low redshift, typically z < 0.5. This is 
lower than the peak revealed by deep surveys, due to the mod- 
est depth of the survey. What is worth noting, however, is the 
comparison between the various XMS samples. Comparing the 
redshift distribution for the softer XMS-S sample to the hard 
XMS-H sample (which are drawn from a different parent pop- 
ulation according to the Kolmogorov-Smimov test which gives 
a probability of 10"'^ for the null hypothesis) shows that with a 
similar sky density the hard sample misses an important fraction 
of unobscured AGN (BLAGN) at high redshift but includes vir- 
tually all the obscured objects. The redshift distribution is con- 
sequently shifted to lower values. We next discuss in more detail 
the relative fraction of obscured AGN. 

5.4. Obscured versus unobscured AGN 

The fraction of obscured AGN is known to have a strong depen- 
dence on the X-ray selection band and also on the depth of the 
survey. Typically soft X-ray selection misses a large fraction of 
obscured (and therefore likely absorbed in the X-ray band) AGN. 
Deeper X-ray surveys, even with soft X-ray sensitivity only, have 
also produced increasingly large fractions of obscured AGN. 

The broad bandpass of XMM-Newton allows us to study the 
fraction of obscured AGN as a function of selection band and 
depth, at the intermediate fluxes sampled by the XMS. A de- 
tailed multi-wavelength study of the XMS survey, combining X- 
ray spectral information, optical colours and data at infrared and 
radio wavelengths is in preparation (Bussons-Gordo, in prepara- 
tion). 

For the purposes of the current discussion, we now classify 
as an AGN any extragalactic X-ray source whose 2-10 keV X- 
ray luminosity exceeds 10''^ergs"' and is not obviously associ- 



ated with a cluster of galaxies. This stems from the observational 
fact that in the local Universe all sources more luminous than 
this are at the very least suspected to harbour an AGN. A po- 
tential limitation of our classification, and therefore of our esti- 
mates of the fraction of optically obscured sources among AGN, 
comes from the limited quality of the optical spectra, in partic- 
ular if weak broad emission lines are present. This is illustrated 
in the BSS (Caccianiga et al 2007, Delia Ceca et al, in prepara- 
tion) where some of the sources originally classified as ALG or 
NELG turned out to have "elusive" broad emission lines. For the 
purposes of this paper, an AGN which does not display an obvi- 
ous dominant broad emission line, is considered as an obscured 
AGN. 

The sources that we have classified as BLAGN are unob- 
scured AGN. In fact, a fraction of the se (around 10 per cent) 
display X-ray photoelectric absorption dMateos et al .. 2005a t|), 
but whatever the nature of these absorbers, they do not contain 
enough dust to obscure the broad line regions of these AGN, and 
in this context we will not consider these to be obscured AGN. 

Among the sources classified optically as NELG or ALG, 
an important fraction of them are AGN according to the above 
scheme, and we term these as obscured AGN, since their Broad 
Line Region is not seen. It must be stressed anyhow that ob- 
scured AGN are expected to follow the AGN unified model 
predictions in the sense that they host the same central engine 
as an unobscured AGN, but that due to the presence of dust 
the Broad Line Region is heavily reddened and therefore not 
seen. Photoelectric absorption is expected in their X-ray spec- 
trum (and certainly seen in most cases), but in about half of 
AGN withou t broad emission lines X-ray absorption is unde- 
tected (M ateos et al.l l2005a). There are a number of hypotheses 
that can explain this mismatch, some of them dealing with the 
structure of the AGN itself, and not with real obscuration of a 
standard AGN dMateos et al.L l200"5bh . However, this discussion 
is beyond the scope of this paper, and we stick to the standard 
interpretation that the lack of broad emission lines is equivalent 
to obscuration. 

A potential problem in the study of the fraction of the ob- 
scured objects among the AGN population arises because the 
fraction of unidentified X-ray sources is higher for optically 
fainter sources and these are more likely to be obscured. There 
is an indication of this being true, as most of their optical coun- 
terparts appear extended and therefore dominated by host galaxy 
light rather than by the nucleus. 

For the XMS-X, we find 42 optically obscured AGN out of 
a total sample of 236 identified AGN, which represent 18;^4%. 
This fraction is rather robust as it remains virtually unchanged if 
we restrict its estimate to the "South" XMS-X sample complete 
sample (20!^%). 

The fact that this fraction is indeed much smaller than what 
is expected from local Universe studies, where obscured AGN 
outnumber unobscured ones by a factor of 3, is indeed due 
to the fact that obscuration comes along with photoelectric X- 
ray absorption which suppresses X-rays, particularly in the soft 
band. This implies that at harder X-ray energies there should 
be a higher fraction of obscured AGN. Although this is what 
qualitatively emerges from existing X-ray surveys, the size and 
combination of various selection bands on the XMS can pro- 
vide a quantitative measurement of these effects. There is also 
some qualitative perception that the fraction of obscured AGN 
increases substantially when going deeper in a given X-ray en- 
ergy band. In what follows we attempt to test these statements. 

If we divide again the XMS-X sample in two approximately 
equal halves of faint and bright X-ray sources (0.5-4.5 keV 
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Fig. 4. X-ray luminosity in the selection band versus redshift for extragalactic sources in each one of the XMS samples. Top left is 
for the XMS-S, top right for the XMS-X, bottom left for the XMS-H and bottom right for the XMS-U. 



fluxes below and above 3.3 x 10 '"^ergcm ^s '), among the 
identified sources obscured AGN represent 17^^% of the faint 
AGN and 19+^% of the bright AGN. This lack of flux depen- 
dence, is confirmed when we restrict it to the "South" XMS-X 
complete sample (20^g% and 19^g% of obscured AGN for faint 
and bright sources respectively). This is within errors of what 
comes out if we assume that all unidentified sources in the XMS- 
X sample are obscured AGN, in which case the fraction of ob- 
scured AGN would be slightly higher (25^4%) and independent 
of flux. Incidentally, comparison of this fraction to the ~ 20% 
of obscured AGN in the South XMS-X sources, shows that de- 
spite being an important obscured AGN component among the 
unidentified XMS-X sources, there might be some type 1 AGN 
among them. We will return to this point later when discussing 
X-ray- to-optical flux ratios. 

In the XMS-S the fraction of obscured AGN is 17+4%, which 
is very marginally smaller than in the XMS-X sample. This frac- 
tion remains unchanged when we split the XMS-S in faint and 
bright sources. 

Things change significantly when we deal with hard X-ray 
selected sources. The identified sources in the XMS-H sample 
contain 35 + 7% obscured AGN which could be as high as 45 + 
7% if all unidentified sources are obscured AGN. None of these 
figures change between XMS-H bright and faint X-ray sources. 

There are no dramatic changes when we use the XMS-U 
sample with respect to the XMS-H sample: obscured AGN rep- 
resent 31;^g% of the AGN population which might be slightly 
higher if all unidentified sources are obscured AGN (43^^%). 

In summary, in soft X-ray selected samples at intermedi- 
ate fluxes, about ~ 20 - 25% of the AGN are obscured, and 



this applies to both 0.5-2 keV and . 5-4.5 keV selection. The 
XMM-Newton BSS (iDeUa Ceca et al.L |2004|) . which is also se- 
lected in the 0.5-4.5 keV band but at brighter fluxes, finds a 
slightly smaller fraction of obscured AGN, in the range of 6 
to 14%. In the opposit e flux direction, the ROSAT ultra-deep 
survey ( Lehmann et al.Li2001.) , which contains 94 X-ray sources 
with a 0.5-2 keV flux down to 1.2x10 erg cm"^ s ' and identi- 
fied to 90% completeness, also found ~ 20% of obscured objects 
among the AGN population (13 out of 70). 

The fraction of obscured AGN goes up to ~ 35 -45% for 
hard X-ray selected samples at intermediate fluxes in the XMS. 
This applies equally to 2-10 keV selection and to 4.5-7.5 keV 
selection. This means that above 4.5 keV the sensitivity of XMM- 
Newton is not high enough, and our exposure times are not deep 
enough, to raise new heavily obscured X-ray sources that are not 
selected in the 2-10 keV band. These fractions do not appear 
to change with X-ray flux of the sources within the flux ranges 
sampled by our survey. In this case, comparison with the Hard 
Bright Source Survey (Caccianiga et al., 2004, Caccianiga et al., 
2007, Delia Ceca et al., in preparation), selected in the 4.5-7.5 
keV band shows no change in the fraction of obscured AGN, 
which these authors quantify as 3 1 - 33%. T he Chandra Multi- 
wavelength Survey ([Silverman et al.L l2005h (which goes down 
to 2-10 keV fluxes beween 10"'^ and 10"'"* ergcm"^ s"'), when 
restricted to optically bright sources, reports that 28% of the total 
source sample is obscured, but its identified fraction in only 77% 
and therefore this fraction is most likely a lower limit. 

A final point to address is the dependence of the frac- 
tion of optically obscured AGN as a function o f X-ray lu- 
minosity. This fraction is reported by iBarger et al.l (l2005h and 
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Fig. 5. Redshift histograms in each one of the XMS samples. Solid line is for BLAGN, dashed line for NELG and dotted line for 
ALG. Top left is for the XMS-S, top right for the XMS-X, bottom left for the XMS-H and bottom right for the XMS-U. 



iGilh. Comsatri & Hasinged (12007 ') among others, to decrease to- 
wards high luminosities. From Fig. |4] we can see this effect 
clearly happening in the XMS. For the XMS-H the fraction of 
optically obscured extragalactic objects with 2-10 keV lumi- 
nosity between 10'*" and 10'*'*ergs"' is 62% (34 out of 55 ob- 
jects) and above 10^"^ ergs"' is only 9% (6 out of 70 objects). 
Th ese numbers are con siste nt, within errors, with those quote d 
bv lBargeretai] ( l2005h and lGilli. Comsatri & Hasingeii (l2007h . 
However, Fig. |4] itself shows the very restricted coverage of the 
luminosity -redshift plane of a single flux-limited survey. We be- 
lieve that addressing this issue needs the combination of multiple 
surveys covering diff'erent depths and solid angles in a way that 
samples evenly the luminosity-redshift plane. 



5.5. X-ray to optical flux ratio 



The X-ray to optical flux ratio has been used in various 
surve ys as a proxy for obscuration. Si r nilarly to other pa- 
pers (iKrumpe et al.L 120071 : ICocchia et al.L |2007|) . we use as a 
proxy for optical flux that in the r' band and therefore com- 
pute log fop, = -0.4/ + logiPoSA), where Pq = 2.40 x 
10"^ ergcm"^ s"' A"' is the zero-point for r' and 6A = 1358 A 
is the FWHM of the r' filter. Note that this yields X/0 - 
iog(fx/fop,) = logifx) + OAr' + 5.49, where fx is the 2-10 
keV flux in ergcm^^s not corrected for Galactic absorption 
(the correction is insignificant at the XMS Galactic latitudes). 



Typically, unobscured type 1 AGN have -1 < X/0 < 1, and 
therefore sources with X-ray to optical flux ratio in excess of 10 
have been considered as likely obscured AGN. 

We have excluded from this analysis those sources for which 
we have no reliable r' magnitudes, to avoid uncertainties. We 
attempted to calibrate the R versus r' relation, where the R mag- 
nitudes are mostly extracted from the literature and the USNO 
A2 catalogue. Specifically, Table |5] contains 105 BLAGN and 
30 NELG for which we have both R and r'. Formally, log 
versus log fr' yields an off'set of -0.30 for BLAGN and -0.49 
for NELG, but in both cases the scatter is very large (0.25 dex). 
Therefore, by adding into this analysis those sources for which 
only R is available, we would be expanding considerably their 
uncertainties and therefore we decided to ignore these sources. 

We have studied the fraction of obscured AGN in the various 
XMS samples. This is best seen in Fig. |6] where we find the 
vast majority of our objects to lie in the "normal" type 1 AGN 
domain -1 < X/0 < 1. However, we also note that a fraction of 
XMS sources have extreme values of X/0. Values below -1 are 
usually dominated by stars. 

Far more important is the other extreme X/0 > I where 
obscured AGN are expected. Table |7] shows the numbers and 
fractions of obscured AGN in the various XMS samples and in 
3 ranges of X/ O. A difficulty is how we deal with lower limits to 
optical fluxes of various sources, where there is no detection in 
the WFC image, but only an upper limit in their magnitude from 



12 



X. Barcons et al.: The XMM-Newton Medium sensitivity Survey 




„2 I , , , , — , — , — , — ^ , , , , — , — , — , — J ,3 I — , — I ^ ^ ^ — ^ — ^ — . — I . ^ . — ^ — ^ — ^ — I 

1 10 100 1 10 100 

2-1 keV flux / 1 0"'* erg cm"^ s"' 4.5-7.5 keV flux / 1 0"'* erg cm"^ s"' 

Fig. 6. X-ray to optical flux ratio as a function of X-ray flux in the corresponding X-ray band for all 4 XMS samples. Only those 
sources with known counterpart, which has a measured value (or a lower limit) of r' from our WFC imaging is included. In this way 
we miss a number of sources in each sample, but we avoid uncertain conversion factors between different bands. Top left is for the 
XMS-S, top right for the XMS-X, bottom left for the XMS-H and bottom right for the XMS-U. Symbols are as in Fig. [3] 



the sensitivity of the corresponding image. There are a number 
of uncertainties on this, including the likely possibility that the 
undetected counterpart is optically extended and therefore might 
be actually brighter (in integrated magnitude) than the quoted 
lower limit. For these sources (which are actually very few) we 
have used the lower limit in X/ O as if it were a real detection. 

The first result that becomes evident from Table [T] is the fact 
that the fraction of sources with X/0 > 1, and therefore po- 
tentially obscured, varies substantially between samples. For the 
XMS-S, we find only 5 sources with X/0 > I among a sample 
of 180 with measured X/0 which represent only 3 + 2%. This 
percentage grows to I'^^'^c (17/245) for XID-X and grows even 
further for the XMS-H to 17+^% (23/138) (for the XMS-U the 
numbers are too small to reach any conclusion). It is therefore 
clear that the fraction of sources with large X/ O goes up from a 
small few per cent in the 0.5-2 keV selected XMS-S sample to 
20% in the 2-10 keV selected XMS-H sample, with XMS-X in 
between. Note that these percentages have to be revised slightly 
downwards, as we are missing r' magnitudes of most of the stars 
(more abundant in the softer samples) which are totally saturated 
in our WFC images. 

We see from Table [T] that the fraction of obscured AGN 
among the X/0 > 1 sources is higher than in the whole sam- 
ple, and this holds for all XMS samples. The second fact that 
can be seen by inspecting Table|2]is that in the XMS-H the frac- 
tion of obscured AGN amongst the X/0 > I sources could be as 
high as 90% if all unidentified sources are obscured AGN, but 
this percentage is lower for the XMS-S and XMS-X. 



Table 7. Fraction of obscured AGN in the various XMS sam- 
ples, (fobsc) is the fraction actually measured and (f*!^^^) the frac- 
tion that would result under the assumption that all unidentified 
sources are obscured AGN. 



log(F(2 - 10feV)/F,0 


fobsc 


f 

J nbsr 


XMS-S 


-1.0: 0.0 


\Tl% (14/84) 


18+^% (15/85) 


0.0 : +1.0 


17+»% (14/81) 


25+°% (22/89) 


> +1.0 


25+*^% (1/4) 


40+^;% (2/5) 


XMS-X 


-1.0: 0.0 


12+^% (8/65) 


14+^% (9/66) 


0.0 : +1.0 
> +1.0 


20+^% (29/146) 
36+29% (4/1 J) 


25+^% (39/156) 
59+[«% (10/17) 


XMS-H 


-1.0: 0.0 


21+'"% (6/28) 


24+;^% (7/29) 


0.0 : +1.0 


28+^% (22/78) 


34+^% (29/85) 


> +1.0 


50!25% (6/12) 


74!;j% (17/23) 


XMS-U 


-1.0: 0.0 


14+'=% (4/29) 
39+;^% (7/18) 


17+''% (5/30) 


0.0 : +1.0 


50+ ;«% (11/22) 


> +1.0 


50+1% (2/4) 


50+^^% (2/4) 



But we can also look at this fact from a different point of 
view, which is that there are unobscured AGN with X/0 > I. 
There are at least 3/5, 7/17, 6/23 and 2/4 unobscured AGN with 
X/0 > 1 in the XMS-S, XMS-X, XMS-H and XMS-U sam- 
ples respectively, which represent somewhere between one fifth 
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and one half of the corresponding sample with a selection cut at 
X/0 > 1. The nature of these BLAGN with X/0 > 1 will be 
investigated in future papers. 

6. Conclusions 

In this paper we have presented the XMM-Newton Medium sen- 
sitivity Survey XMS, and extracted a number of robust quanti- 
tative conclusions about the population of high Galactic latitude 
X-ray sources at intermediate flux levels. We have argued that 
given the completeness of our identifications and the relatively 
large size of the XMS samples, these conclusions can be safely 
exported to a much larger X-ray source catalogue like 2XMM. 
Our conclusions can be summarized as follows: 

1 . The high galactic latitude X-ray sky at intermediate flux lev- 
els is dominated by AGN, which includes type-1 and type- 
2 AGN as well as the so-called XBONG which are likely 
to host a low luminosity or obscured nucleus (or both). The 
stellar content is less than 10% in soft X-ray selected sam- 
ples, and drops to below 5% at around soft X-ray fluxes 
~ lO"''* erg cm s ' . The stellar content in hard X-ray selected 
samples does not exceed a few per cent at most. Selection in 
0.5-4.5 keV produces intermediate results. 

2. Given the limited sensitivity of XMM-Newton above a few 
keV -which is due to the roll over of effective area- current 
surveys conducted in the so-called ultra-hard band (4.5-7.5 
keV) do not bring any new source population or any signif- 
icant difference with respect to 2-10 keV selected surveys. 
Much longer exposure times would be needed to unveil any 
new heavily obscured population with XMM-Newton. 

3. Obscured AGN represent ~ 20% of the soft X-ray selected 
population of AGN, all the way from ~ lO^'^* ergcm"^ s"' 
down to ~ 10"'^ erg cm"- s"', with no compelling evidence 
for an increase of this fraction towards fainter fluxes within 
this range. 

4. Likewise, obscured AGN represent ~ 35% (45% if all 
unidentified sources are obscured AGN) of the hard X-ray 
selected population of AGN, with no hint of an increase 
down to a hard X-ray flux ~ 10 '"^ erg cm"^ s ' . 

5. The fraction of X-ray sources with X-ray to optical flux ratio 
> 10 (or X/0 > 1 using the notation of this paper) is a mere 
3% in soft X-ray selected samples, but grows to 20% in hard 
X-ray selected samples. 

6. Those sources with X/0 > 1 are mostly obscured AGN, but 
a fraction of around 20% of them in the hard band are unob- 
scured type-1 AGN. This means that X/0 > I alone cannot 
be used as a proxy for obscured X-ray sources. 
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Table 2. XMS X-ray source list 



Source Name 




RA (J2000) 


DEC (J2000) 




Sample 


o (U.J — ^) 


— lU) 


(U.J — 4. J ) 


5(4.5- 


7.5)'' 




HRi 






XMSJ 001744 


6+162815 


00 


17 


44 


6 


+16 


28 


15 


3 


1.0 


H 


0.18 ±0.05 


3.54 ±0.64 


0.86 ±0.16 


1 


17 ± 





31 


+0 


44 


± 





14 


XMS J 001800 


9+163626 


00 


18 


00 


9 


+ 16 


36 


26 


2 


0.7 


HX 


1.36 + 0.17 


3.70 ± 0.74 


2.50 ± 0.28 


1 


10 ± 





33 


-0 


45 


+ 





11 


XMSJ 001802 


7+161642 


00 


18 


02 


7 


+ 16 


16 


42 


2 


0.3 


S X 


1.74 + 0.18 


1.95 ±0.59 


2.77 ± 0.27 





54 ± 





30 


-0 


68 


+ 





08 


XMSJ 001817 


3+161740 


00 


18 


17 


3 


+ 16 


17 


40 


1 


0.5 


SHX 


3.08+0.23 


3.95 ± 0.67 


4.89 ± 0.34 


1 


33 ± 





44 


-0 


68 


+ 





05 


XMSJ 001821 


7+161943 


00 


18 


21 


7 


+ 16 


19 


43 


7 


0.1 


SX 


1.62 + 0.14 


1.40 ±0.29 


2.53 ± 0.20 





14 ± 





06 


-0 


70 


± 





05 


XMSJ 001831 


9+162926 


00 


18 


31 


9 


+16 


29 


26 





0.2 


SHXU 


10.50 ± 0.29 


9.35 ± 0.63 


15.96 ± 0.41 


1 


85 ± 





34 


-0 


74 


± 





02 


XMSJ 001837 


2+163446 


00 


18 


37 


2 


+ 16 


34 


46 


1 


0.6 


X 


1.38+0.13 


1.62 ±0.41 


2.08 ± 0.20 





63 ± 





19 


-0 


76 


+ 





06 


XMSJ 001838 


3+162007 


00 


18 


38 


3 


+ 16 


20 


07 


1 


0.4 


S X 


2.41 ±0.15 


2.96 ±0.41 


3.70 ± 0.22 


1 


21 ± 





32 


-0 


74 


+ 





04 


XMSJ 001841 


8+162032 


00 


18 


41 


8 


+ 16 


20 


32 


9 


0.2 


SHXU 


6.87 ±0.25 


15.13 ±0.88 


11.99 ±0.39 


5 


05 ± 





60 


-0 


52 


+ 





03 


XMSJ 001845 


7+163345 


00 


18 


45 


7 


+16 


33 


45 


2 


0.5 


X 


1.49 ±0.14 


3.04 ±0.57 


2.73 ± 0.22 





63 ± 





26 


-0 


45 


± 





07 


XMSJ 001851 


8+161621 


00 


18 


51 


8 


+16 


16 


21 


5 


0.3 


SX 


1.63 ±0.17 


2.29 ± 0.48 


2.62 ± 0.25 





9^ 





38 


-0 


66 


± 





07 


XMSJ 001853 


5+162751 


00 


18 


53 


5 


+ 16 


27 


51 


8 


0.5 


H 


0.90 ± 0.09 


3.52 ±0.41 


1.90 ±0.16 


1 


0^± 





29 


-0 


24 


+ 





08 


XMSJ 001901 


9+161646 


00 


19 


01 


9 


+ 16 


16 


46 


5 


0.5 


SX 


2.21 ±0.19 


1.66 ±0.45 


3.13 ±0.27 










22 


-0 


89 


+ 





03 


XMSJ 001911 


8+161854 


00 


19 


11 


8 


+ 16 


18 


54 





0.4 


SX 


3.37 ± 0.24 


0.22 ± 0.58 


4.52 ±0.33 




3 

4(& 






-0 


97 


+ 





02 


XMSJ 001919 


1+162015 


00 


19 


19 


1 


+16 


20 


15 


9 


0.6 


SHX 


2.31 ±0.21 


3.90 ±0.94 


3.77 ±0.32 








23 


-0 


63 


± 





07 


XMSJ 001928 


0+163120 


00 


19 


28 





+16 


31 


20 


2 


0.6 


SX 


1.77 ±0.20 


0.36 ± 0.89 


2.58 ±0.30 








-0 


92 


± 





06 


XMSJ 010320 


3-064159 


01 


03 


20 


3 


-06 


41 


59 





1.0 


H 


0.76 ±0.14 


4.17 ±0.84 


1.75 ±0.27 


1 


2^ 





54 


-0 


18 


+ 





14 


XMSJ 010324 


6-065537 


01 


03 


24 


6 


-06 


55 


37 


6 


1.1 


SX 


1.55 ±0.27 


2.17 ± 1.01 


2.45 ± 0.43 





6^ 





54 


-0 


76 


± 





10 


XMSJ 010327 


3-064643 


01 


03 


27 


3 


-06 


46 


43 


8 


0.3 


SHXU 


1.78 ±0.22 


9.53 ± 1.08 


4.17 ±0.39 


4 


1& 





85 


-0 


17 


± 





09 


XMSJ 010333 


9-064016 


01 


03 


33 


9 


-06 


40 


16 


4 


0.6 


SHX 


1.55 ±0.16 


3.59 ±0.53 


2.61 ±0.26 


1 


4^ 





36 


-0 


63 


± 





08 


XMSJ 010337 


0-063337 


01 


03 


37 





-06 


33 


37 


7 


0.6 


H 


- 


4.03 ± 0.72 


0.77 ±0.19 


1 


7ii± 





41 


+1 


00 


+ 





18 


XMSJ 010339 


9-065225 


01 


03 


39 


9 


-06 


52 


25 


1 


0.8 


SX 


2.43 ± 0.27 


3.58 ±0.86 


4.03 ± 0.42 





7^± 





40 


-0 


68 


+ 





08 


XMSJ 010355 


6-063711 


01 


03 


55 


6 


-06 


37 


11 


2 


0.6 


X 


1.29 ±0.14 


2.01 ± 0.44 


2.38 ± 0.23 





OBt 





12 


-0 


49 


± 





09 


XMSJ 010358 


0-062523 


01 


03 


58 





-06 


25 


23 





0.6 


SHX 


1.66 ±0.16 


3.40 ±0.57 


2.98 ± 0.26 


1 


3& 





42 


-0 


53 


± 





07 


XMSJ 010359 


5-062655 


01 


03 


59 


5 


-06 


26 


55 





0.4 


SHXU 


3.86 ±0.25 


9.15 ±0.85 


6.97 ± 0.40 


3 


3^ 





61 


-0 


51 


+ 





05 


XMSJ 010401 


1-064948 


01 


04 


01 


1 


-06 
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12 


XMSJ 061337 


9+705001 


06 


13 


37 


9 


+70 


50 


01 


8 


0.9 


SX 


1.56 + 0.27 


3.43 ± 1.18 


2.66 ± 0.43 


1.46 + 0.94 


-0 


54 


+ 





14 


XMSJ 061343 


7+710727 


06 


13 


43 


7 


+71 


07 


27 


3 


0.1 


SHXU 


54.90 ± 0.72 


39.19+1.35 


82.03 ± 1.00 


7.12 + 0.73 


-0 


74 


± 





01 



Table 2. continued. 





RA (J2000) 


DEC (J2000) 


„a 
'90 


OCllilJJlC 


ci-n S - 9V' 


o \^ } 


?fO 5 - 4 5"!* 


O yr.^ / . jy 






06 : 


: 13 : 


: 46.5 


+71 : 


: 03 : 


: 47.4 


U.+ 




9 A'~k -1- 1 S 
Z.-H-j ± W. i J 


A 7'i _i_ SQ 
•H". / J X w. jy 


o QA .09'^ 
j.y'A- X W.ZJ 


i .o J X W.JO 


fl -1- fl flS 

— u.jy ± u.uj 




06 : 


: 13 : 


: 46.5 


+70 : 


: 50 : 


: 25.3 


fl A 


<s Y 


9 OS -1- ^1 
Z.WJ ± W.J i 


/t -1- 1 9A 
^.Dy X i.ZD 


'2 87 _i_ n SO 
J.o / X W. JW 


8^ 4- S9 
W.OJ X W.JZ 


fl ^7 -1- fl 1 9 
U.J / It U. iZ 


VMQTO^ilAI'? Q-u7n^9'?/^ 
-AJVIOJ UDlH-1 J.!7-r /UJZJD 


06: 


: 14 : 


: 13.9 


+70 : 


:52: 


: 36.7 


u.u 


Q Y 


1 .D / W.ZZ 


SS -1- 9Q 
W.J J X \j,Ly 


9 1 s -1- '?n 

Z. 1 J X W. jW 


1 8 -1- 97 
W. lO X W.Z / 


fl + fl fl9 
— U.!7j X U.UZ 




06 : 


: 14 : 


: 52.9 


+71 : 


: 05 : 


: 05.5 


n A 

W.+ 




1 R7 -1- 1 1 
i .o / ± W. i i 


9 09 -1- 9Q 

z.wz X w.zy 


9 8Q -1-0 17 
L.oy X W. 1 / 


A8 -1-0 17 
W.'4o X W. 1 / 


fl AA -1- flS 

— u.oo ± U.UJ 




06 : 


: 15 : 


: 08.2 


+71 : 


: 07 : 


: 02.3 


n A 


n u 


n AA -1- OR 
W.DD ± W.Wo 


^ 'XA A- (\ AA 

J.JH- X W.T-T- 


1 8S -1- 1 A 

i .O J X W. It- 


9 A'^ -1- '^S 
Z.DJ X W.JJ 


j-fl fl8 -1- fl fl8 
±U.UO It U.UO 


V\/I*\l n^^l SI S 9-1-71 090^1 


06 : 


: 15 : 


: 15.2 


+71 : 


: 02 : 


: 04.2 




orlAU 


'2 OA -1- 14 
j.oD ± W. IH- 


C OS -1- J.A 
o.WJ x W.T-D 


A AA -1- 99 
D.DD x W.ZZ 


9 71 -1- '^9 
Z. / i x W. jZ 


zL8 -1- fl fl^ 
U.+O It U.UJ 




06 : 


: 16 : 


: 07.6 


+71 : 


: 06 : 


: 38.4 




*sHYTT 
orlAlJ 


S -1- 1 Q 
J .T-T- in w. 1 " 


11 98 + 0/^1 

1 1 .Zo X W.D 1 


Q AA + 9Q 

y .'-r'-r X W.Z7 


^ 7^ -L Al 

J. / J X W.T-l 


— fl 4.8 + fl fl^ 
— U.TO X U.UJ 


AiVloJ UDIDID. / + /UJDUJ 


06 : 


: 16 : 


: 16.7 


+70 : 


: 56 : 


: 05.3 


n A 




1 1 s -1- n 1 

1 . 1 J ± W. 1 w 


9 0'? -1- '?Q 
Z.Wj X W.j!7 


9 OS -1- \fy 

Z.Wj X W. ID 


'?S -1- 1 Q 
W.JJ X w. Ly 


fl AA + fl fl7 
— U.^^ It U.U / 


VM^T 0/^1 798 7-1-71 0/^00 


06 : 


: 17 : 


: 28.7 


+71 : 


: 06 : 


: 00.5 


yj.j 


^HY 

on A 


S7 -1- 90 
J.J / ± w.zw 


zL 8zL -1- 71 
H-.OT- x W. / 1 


S A9 -1- 9Q 
J.DZ X \j.Ly 


8A -1- '^A 
W.oD X W.JD 


fl AzL -1- fl 04. 
— U.O+ It U.U+ 


VM^Tnf^i7'^i n-i-7nsQss 

-A^iVioJ WD i / J i .\j-r 1 


06 : 


: 17 : 


: 31.0 


+70 : 


: 59 : 


: 55.5 


U.J 


^ Y 

O A 


1 A7 -1- 1 
i .D / ± W. i J 


1 9.9. A-(\ A% 
i .OO X W.'4-J 


9 7^2 _i_ 91 
Z. / J x \j.LV 


91 -1- 9A 
W.Zi x W.ZD 


Afl -1- fl fl7 
U.DU It U.U / 


VM^T CnA.l\A 1^1A1'\ \ Q 


07 : 


: 42 : 


: 14.2 


+74 : 


: 23 : 


: 19.5 


W.O 


V 
A 


1 90 _i_ 99 


a AQ . n Q9 

o.yjy X W.yz 


9 S8 -1- '^A 
Z.Jo X W.JD 


09^ 97 


— U.J+ It U.iZ 




07 : 


: 42 : 


: 14.6 


+74 : 


: 45 : 


: 29.5 




O A 


^.WO ± W.jO 


ZL S7 -1- 1 01 
H-.j / X 1 .Wl 


A ^A -1- SA 
D.jD X W.J^ 


9 1 ^t4- AO 

z.ittnt W.DW 


fl 7^ -1- fl flA 
U. / J X U.UD 


VMQT CilAOA'^ Q-i-7A'?9AQ 
AiVlOJ U /H-ZH-J.!7-r /H-JZH-!? 


07 : 


: 42 : 


: 43.9 


+74 : 


: 32 : 


: 49.3 


U.J 


Q Y 

o A 


1 f\A -\-C\ 

1 .OH- ± W. ID 


'2 no -1- s/^ 

J. WW X W.jD 


9 0'2 . n 9A 

Z.OJ X W.ZH- 


0.3^ 0.19 


n SA J- fl fi7 
— u. JD It u.u / 


VM^T n7zL9zL8 7-I-7A97A7 


07 : 


: 42 : 


: 48.7 


+74 : 


: 27 : 


: 47.5 


n 9 


^ Y 

O A 


1 A1 -1-0 17 
1 .D i ± W. i / 


1 9A -1- A9 
i .ZD x W.DZ 


9 /I a _i_ 9S 
Z.^J x W.ZJ 


'^zfi-i- 91 
W.J^^x W.Zi 


fl 7A -1- fl flS 
U. / D It U.UJ 




07 : 


: 43 : 


: 50.8 


+74 : 


: 38 : 


: 39.9 


W.J 


^HYT T 


9 SO -1- 1 8 

Z. JW It W. i 


9 1 A -1- 71 

O . i U X W. / i 


A 70 -1- 9Q 

T-. / " X W.Z" 


9 Q>w- SI 

Z.7 J-SX W.J i 


_fl ^Q + fl OS 
— U.J" It U.UJ 


VM^I n7zL'^S9 Q-i-7zLzL9S7 


07 : 


: 43 : 


: 52.9 


+74 : 


: 42 : 


: 57.0 


U.J 


CHYT I 
oOAU 


7 OS -1- '^S 
/ .WJ ± W.J J 


\(\1Aa-\ 07 
i W. / T- x i .W / 


11 A1 -1- SA 
1 i .D i X W. JT- 


'X 9C£i-i- AQ 


fl A9 -1- fl fl4 
U.DZ It U.U+ 


"VIV/T*;;! CMAAC\C\ A^lAAC\^f\ 


07 : 


: 44 : 


: 00.4 


+74 : 


: 40 : 


: 56.4 


U.J 


^ Y 

O A 


S SQ -1- 9Q 
D.Dy ± W.zy 


1 91 -1- S J. 

1 .Zl X W.Jt- 


7 8A -1- AO 
/ .oD X W.H-W 


90-Jii 1 Q 


fl Q^ -1- fl fl9 

— \j,yj X U.UZ 




07 : 


: 44 : 


: 35.6 


+74 : 


: 44 : 


: 44.0 


U.J 


^ Y 

O A 


9 SI -1- 9S 

Z.J 1 X W.ZJ 


J. ZD X W."D 


A 1 -1- ^8 

ID X W.JO 


0.6£± 0.54 

AlS- 


— fl A9 + fl fl7 

— U.DZ X U.U/ 


VM^T (YlAA'^l Q-i-7zL91 '^f\ 


07 : 


: 44 : 


: 57.9 


+74 : 


: 21 : 


: 56.9 


u. / 


on A 


1 89 -1- 9 

i .OZ ± W.ZJ 


A S7 -1- 1 07 
D.J / X i .W / 


1 1 A AC\ 
J.O i X W.^W 


fl 97 -1- fl 1 fl 
— U.Z / It U.iU 




07 : 


: 46 : 


: 46.9 


+74 : 


: 45 : 


: 00.9 


1 9 


A 


1 1 -1- 9^^ 
i . 1 J ± W.ZJ 


'i QQ _i_ 1 'xn 
j.yy X i . JZ 


9 00 -1- '^8 
Z.WW X W.JO 




fl S4 -1- fl 1 7 
U. J+ It U. 1 / 


VM^T 07^798 Qa-1A'\9.C\A 


07 : 


: 47 : 


: 28.9 


+74 : 


: 38 : 


: 04.3 


U.t) 


^HY 
on A 


'X OA -\- C\ ^9. 
J."t- It W.Jo 


A 1 8 -1- 1 ^S 
D. i o X i .J J 


A 90 + S7 

D.ZW X W.J / 


9 7(Si- 1 flQ 

Z,. / i .U" 


— fl 71 + fl fl7 
— U. /IX u.u / 




08 : 


: 38 : 


: 59.0 


+70 : 


: 50 : 


: 43.1 


fl 7 
u. / 


onA 


1 SS -1- 99 
1 .0 J ± u.zz 


S -1- 1 A'X 
D.Dy X l.H-j 


j.H^ / ± W.jD 


fl '^'^-1- fl M 
U.J-^X U.OJ 


fl 4^ -1- fl 1 fl 
— U.M-J X U. lU 


"VMQTnSAI'^9 '?-i-7nA7S7 


08 : 


: 41 : 


: 32.3 


+70 : 


: 47 : 


: 57.4 


fl 

U.J 


on A 


L.yyy ± W. 1 o 


A OQ -1- SS 

^.\Jy X W.J J 


A AA -1- 97 
T-.T-D X W.Z / 


1 fl(f-i- fl 7,f, 

1 .yjy^ u. JO 

S." 


fl Afl + fl flS 
— U.DU X U.UJ 


VM^T C\9.A\AA 9-4-7nAf^S^ 


08 : 


: 41 : 


: 44.2 


+70 : 


: 46 : 


: 53.2 


fl f\ 
u.u 


Y 

/V 


1 AQ -1- 1 S 

i It W. i J 


1 AzL -1- S 1 

i .H-T- X W. J i 


9 0^ -1- 99 

Z.WJ X W.ZZ 


_fl Q 1 + fl fl4 
— \j.y I X u.ut 




08 : 


: 41 : 


: 50.4 


+70 : 


: 50 : 


: 08.8 


fl ^ 

U.J 


onA 


SO -1- 1 Q 
J.jW It w. Vy 


J.JH- X W.DW 


S Al -1- 98 
J.Di X W.Zo 


1 7SEi- fl Zl9 
i . / (St u.+z 


fl AA 4- fl fl4 
U.DD X U.U+ 


VMQTnRJ.911 R-u7iniJ.^; 


08 : 


:42: 


: 11.8 


+71 : 


: 01 : 


: 46.4 


fl A 


QWY 

onA 


J.jD ± u.zz 


S '?n -1- Q7 
J.jW X \J,y 1 


S 70 -1- '?S 
J. / W X W.J J 




fl S7 + fl flS 
— U.J / X U.UJ 


VM^TnSzL917 14-710000 
yvivio J woH-z i / . 1 / 1 WWW" 


08 ; 


: 42 : 


: 17.1 


+71 : 


: 00 : 


: 09.7 


fl 

u.u 




1 -1- M 

1 .J J It W. IH- 


1 SzL -1- ZLQ 

i . JH- X W.T-" 


9 OA -1- 99 

Z.WD X W.ZZ 


fl s'&i- fl A^ 

U.J /^^JZ U.tI 


_fl 7^ + fl fl8 
— u. / J X U.UO 


VM'^ T 08ZL991 f^-i-70S7S8 
_A.iVioj Wot-ZZ i .0+ / WJ / Jo 


08 : 


: 42 : 


: 21.6 


+70 : 


: 57 : 


: 58.2 


fl A 
U.+ 


A 


1 '^S -1- 1J. 
i .J J ± W. IH- 


9 'iA -1- zL'^ 
Z.JD X W.H-J 


9 1 S -1- 91 
Z. i J x W.Z i 


fl S.'IcU- fl 9^ 
U.O^± U.ZJ 


fl A8 -1- fl fl8 

U.UO X U.UO 


VM'sT 0RJ.9'^Q Q-i-70J.zL'^1 


08 : 


: 42 : 


: 39.9 


+70 : 


: 44 : 


: 31.0 


fl A 
U.+ 


'sH Y 

onA 


A 1 -1- 97 
■H". i W it W.Z / 


7 S8 -1- 1 OzL 
/ .Jo x i .Wt- 


A QO -1- A9 

D.yw X w.H-z 


9 fl 7zL 
Z . J )f<± u . / + 


fl Afl -1- fl flS 
U.DU x U.UJ 


YM^TORA^IO 1-I-70SSS7 


08 : 


: 43 : 


: 10.1 


+70 : 


: 55 : 


: 57.2 


fl A 

U.T- 


<sHY 
onTv 


J. /t- X W.ZO 


S 78 + 1 18 
J. / O X 1 , lo 


S 7A + ^8 

J. / D X W.Jo 


9 ^OA- fl AQ 


_fl 7^ + fl flS 
— U. / J X U.UJ 


VMQT nSA'?9A ^-u7n^9'?S 

AiVloJ UOH-JZH". j+ /UJZj J 


08 : 


: 43 : 


: 24.3 


+70 : 


: 52 : 


: 35.6 


fl 

U.J 


QHY 

onA 


9 OS -1- 9A 
L.yO X W.ZH- 


S 70 -1- 1 99 
J. / W X 1 ,zz 


SOI -1- '^8 
J.Wl X W.JO 


1 fl '\f\ 
1 .^.^X U. JD 


fl SQ -1- fl flA 
— \),jy X U.UD 


VM^T ORzL'^'^zL f\A-lC\Al'\A 


08 : 


: 43 : 


: 34.6 


+70 : 


: 47 : 


: 34.2 


fl Q 

u.v 


Y 

A 


1 '^'^ -1- 1 Q 
i .J J ±\J.Vy 


9 OA -1- 8Q 
Z.WD X \J.oy 


9 OS -1- 9Q 
Z.WJ X W.ZV 


fl f>i^+ fl ^7 

U.D i ± U. J / 


fl 7^ -1- fl 1 fl 
— U. / J x U.iU 


YM*^ T 0QA1 S9 9-i-ZLfSS1 1 

yviVloJ W^H-iJZ.ZT^H-VJJ i iU 


09 : 


: 41 : 


: 52.2 


+46 : 


: 51 : 


: 16.6 


fl 

u.u 


O A 


1 SO -1- 1 S 

i .JW X W. i J 


^ SS -1- Q9 

J.JJ X W."Z 


9 Al -1- 9A 

Z.D i X W.ZD 


fl 78 + fl 

U. / o x U.J" 


— fl A4 + fl flQ 
U.UT X U.U" 


YM^T OQzLI SzL f^-^zL70f^'^7 


09 : 


: 41 : 


: 54.6 


+47 : 


: 06 : 


: 37.7 


fl A 
U.+ 


^ Y 

O A 


9 S8 -1- 1 8 
Z.Jo X w. i o 


1 S7 -1- 7S 
i . J / X W. / J 


All -1- 98 
'4-. 1 1 x W.Zo 


fl ^1 + fl 9^ 
U.J 1 ± u.z J 


fl 89 -1- fl flS 
U.OZ x U.UJ 


YM^vT 0QzL9zL9 1-i-ZL70/^1S 


09 : 


: 42 : 


: 42.1 


+47 : 


: 06 : 


: 18.0 


fl A 
U.+ 


Y 

A 


1 AA -1-0 10 
1 .H-H- X W. 1 w 


1 88 -1- ^9 
1 .oo X W. jZ 


9 ^A -1- 1 A 
Z. jD X W. ID 


fl '^Q 4- fl 9zl 
U.jy X U.ZM- 


fl 79 -1- fl flS 
U. /Z X U.UJ 


YM^TnQA9S1 '^A-AfiAllQ 


09 : 


: 42 : 


: 51.5 


+46 : 


: 47 : 


: 29.6 


fl f, 

U.D 


Y 


1 A7 -1- 1 ^ 

1 -H- / X W. 1 J 


1 9^ -1- AS 

1 .Z J X W.H-J 


9 98 -1- 91 

Z.Zo X W.Zl 


fl ^fi + fl 1 Q 

u. JD ^ \j. ly 


— fl R4 + fl fl7 
— U.OT X u.u/ 


YM^T C\QA'\M '\-\-Al(\C\ACS 
-A^iVlo J W"t- J I 1 .J TT- / WW't-W 


09 ; 


: 43 : 


: 17.3 


+47 : 


: 00 : 


: 40.3 


fl 9 

u.z 


onAU 


9 77 _i_ 19 
L. 1 1 x W. iZ 


A 8S -1- '^Q 
'4-.OJ X yj.jy 


A 9A -\- a 1 Q 

'H-.o't- X W. i" 


1 S7 + fl 98 
i . J / ± U.Zo 


fl Al -1- fl fl^ 
U.D i x U.UJ 


YM<2T OQzL'^zLS 9-i-ZL^S1 
-A^iVioJ W"t-Jt-j.Zt'+DJ i J J) 


09 : 


: 43 : 


: 45.2 


+46 : 


: 51 : 


: 55.2 


fl ^ 

U.J 


^ Y 

O A 


9 J.S -1- IS 
Z.H-J X W. i J 


a no -1- AA 
J. WW X W.'H-D 


A 90 -1- 9A 
'4-.ZW x W.Z'H- 


fl + fl 1 Q 
U.J J ± yj. Ly 


fl AA -1- fl flS 
U.OO x U.UJ 


XMSJ 094348.3+470155 


09 : 


: 43 : 


: 48.3 


+47 : 


: 01 : 


: 55.0 


0.4 


X 


1.18 ±0.10 


2.99 ±0.41 


2.18 ±0.17 


1.33 ±0.31 


-0.52 ± 0.07 


XMSJ 102950.8+310109 


10 : 


: 29 : 


: 50.8 


+31 : 


: 01 : 


: 09.7 


0.5 


sx 


1.82 ±0.23 


3.63 ±0.97 


3.19 ±0.37 


1.26 ±0.45 


-0.56 ± 0.09 


XMSJ 103007.0+311124 


10 : 


: 30 : 


: 07.0 


+31 : 


: 11 : 


: 24.4 


0.8 


sx 


1.54 ±0.20 


1.35 ±0.66 


2.36 ±0.30 


0.30 ±0.31 


-0.76 ± 0.06 


XMSJ 103015.5+310138 


10 : 


: 30 : 


: 15.5 


+31 : 


: 01 : 


: 38.9 


0.8 


HX 


1.21 ±0.14 


3.67 ±0.57 


2.31 ±0.23 


0.54 ±0.21 


-0.41 + 0.09 


XMSJ 103020.7+305637 


10 : 


: 30 : 


: 20.7 


+30 : 


: 56 : 


: 37.2 


0.5 


SHXU 


2.30 ±0.19 


6.72 ±0.81 


4.23 ±0.31 


2.30 ±0.51 


-0.46 ± 0.07 


XMSJ 103028.4+305659 


10 : 


: 30 : 


: 28.4 


+30 : 


:56: 


: 59.4 


0.3 


sux 


3.33 ±0.21 


3.81 ±0.63 


5.34 ±0.32 


0.99 ± 0.24 


-0.69 ± 0.04 



Table 2. continued. 



Source Name 



RA (J2000) DEC (J2000) 



'90 



Sample 5(0.5-2)" 5(2-10)" 5(0.5-4.5)" 5(4.5-7.5)" 



HR'i 



XMSJ 103048, 
XMSJ 103050, 
XMSJ 103101, 
XMSJ 103104, 
XMSJ 103111, 
XMSJ 103123, 
XMSJ 103150, 
XMSJ 103154, 
XMSJ 103157, 
XMSJ 113034, 
XMSJ 113042, 
XMSJ 113049, 
XMSJ 113052, 
XMSJ 113102, 
XMSJ 113117, 
XMSJ 113118, 
XMSJ 113121, 
XMSJ 113126, 
XMSJ 113129, 
XMSJ 113138, 
XMSJ 113144, 
XMSJ 113151, 
XMSJ 113154, 
XMSJ 113201, 
XMSJ 121819, 
XMSJ 121828, 
XMSJ 121912, 
XMSJ 122004, 
XMSJ 122004, 
XMSJ 122018, 
XMSJ 122048, 
XMSJ 122051, 
XMSJ 122051, 
XMSJ 122110, 
XMSJ 122120, 
XMSJ 122135, 
XMSJ 122135, 
XMSJ 122143, 
XMSJ 122206, 
XMSJ 122226, 
XMSJ 122233, 
XMSJ 122344, 
XMSJ 122351, 
XMSJ 122435, 



,5+305702 
9+310538 
8+305144 
7+305637 
3+310332 
0+310330 
6+310817 
1+310731 
0+310535 
4+312422 
5+311227 
2+311403 
1+310940 
9+311015 
0+310039 
4+310114 
8+310254 
6+311241 
3+310945 
2+311230 
7+311340 
6+312144 
3+311137 
2+311211 
5+751922 
3+752225 
7+751441 
0+752145 
9+752103 
2+752215 
3+751807 
4+750531 
8+752821 
8+751119 
4+751618 
0+750916 
2+752838 
6+752238 
7+752614 
8+752742 
4+750303 
7+751923 
0+752228 
0+750810 



10 : 
10 : 
10 : 
10 ; 
10 : 
10 : 
10 : 
10 : 

10 ; 

11 : 
11 : 
11 : 
11 : 
11 : 
11 : 
11 : 
11 : 
11 : 
11 : 
11 : 
11 : 
11 : 
11 : 

11 : 

12 : 
12 : 
12 : 
12 : 
12 : 
12 : 
12 : 
12 ; 
12 : 
12 : 
12 : 
12 : 
12 ; 
12 : 
12 : 
12 : 
12 : 
12 : 
12 : 
12 : 



30 
30 
31 
31 
31 
31 
31 
31 
31 
30 
30 
30 
30 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
32 
18 
18 
19 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
22 
22 
22 
23 
23 
24 



48.5 
50.9 
01.8 
04.7 
11.3 
23.0 
50.6 
54.1 
57.0 
34.4 
42.5 
49.2 
52.1 
02.9 
17.0 
18.4 
21.8 
26.6 
29.3 
38.2 
44.7 
51.6 
54.3 
01.2 
19.5 
28.3 
12.7 
04.0 
04.9 
18.2 
48.3 
51.4 
51.8 
10.8 
20.4 
35.0 
35.2 
43.6 
06.7 
26.8 
33.4 
44.7 
51.0 
35.0 



+30 
+31 
+30 
+30 
+31 
+31 
+31 
+31 
+31 
+31 
+31 
+31 
+31 
+31 
+31 
+31 
+31 
+31 
+31 
+31 
+31 
+31 
+31 
+31 
+75 
+75 
+75 
+75 
+75 
+75 
+75 
+75 
+75 
+75 
+75 
+75 
+75 
+75 
+75 
+75 
+75 
+75 
+75 
+75 



57 
05 
51 
56 
03 
03 
08 
07 
05 
24 
12 
14 
09 
10 
00 
01 
02 
12 
09 
12 
13 
21 
11 
12 
19 
22 
14 
21 
21 
22 
18 
05 
28 
11 
16 
09 
28 
22 
26 
27 
03 
19 
22 
08 



02.2 
38.7 
44.0 
37.5 
32.7 
30.5 
17.5 
31.2 
35.3 
22.0 
27.3 
03.8 
40.2 
15.4 
39.2 
14.7 
54.7 
41.1 
45.0 
30.8 
40.0 
44.0 
37.1 
11.9 
22.7 
25.6 
41.4 
45.8 
03.6 
15.0 
07.4 
31.9 
21.8 
19.2 
18.2 
16.4 
38.0 
38.3 
14.7 
42.5 
03.9 
23.9 
28.3 
10.8 



0.3 
0.4 
0.4 
0.8 
0.3 
1.0 
1.0 
0.4 
0.6 
0.3 
0.1 
0.7 
0.4 
0.5 
0.4 
0.3 
0.4 
0.4 
0.2 
0.8 
0.4 
1.1 
0.6 
0.8 
1.0 
1.2 
1.0 
0.7 
0.6 
0.3 
0.5 
0.3 
0.7 
0.5 
0.4 
0.5 
1.5 
0.6 
0.2 
1.1 
1.7 
0.5 
0.3 
1.0 



SHXU 
X 
SX 
H 

SHX 
HU 
H 

SHX 
SHX 
SX 
SX 

X 
SHX 
S X 
S X 
SX 
SHXU 
SHX 
SHXU 

X 
SHX 

X 
SX 
S X 
SX 

X 

X 
S X 
SHX 
SHX 
SX 
SHXU 
HX 
SHX 
SX 
SHXU 
H 

X 
SHXU 
H 
H 
SX 
SHXU 

X 



3.75 ± 0.20 
1.43 + 0.12 
1.54 ±0.19 
0.56 + 0.09 
2.99 + 0.17 
0.14 + 0.05 
0.74 + 0.13 
4.74 ± 0.32 
2.64 ± 0.25 
3.71+0.36 
1.66 + 0.18 
1.26 + 0.15 
3.10 + 0.24 
2.01 ±0.20 
1.68+0.28 
1.56 + 0.27 
5.10 + 0.39 
3.81+0.25 
16.71+0.53 
1.26 + 0.19 
3.13+0.26 
1.47 + 0.23 

2.76 ± 0.29 
1.59 + 0.23 
1.88 + 0.25 
1.07 + 0.34 

1.39 + 0.20 
2.66 + 0.31 
2.21 +0.23 
16.57 + 0.61 
1.70 + 0.16 
20.73 + 0.80 
1.29 + 0.18 
2.56 + 0.21 
1.95 + 0.16 
3.06 + 0.25 
0.12 + 0.08 
1.14 + 0.14 

20.81+0.59 
0.59 + 0.12 
0.34 + 0.17 
2.19 + 0.22 
6.86 + 0.37 

1.40 + 0.25 



5.05+0.58 
2.08 + 0.30 
0.16 + 0.48 

3.46 + 0.51 
4.06 + 0.44 
3.38+0.42 
5.56 ± 0.86 
6.83 + 0.95 
4.99 + 0.88 
2.42 + 1.04 

2.54 + 0.41 

2.08 ± 0.48 
5.03 + 0.84 
1.37 + 0.46 
3.63 + 1.18 
2.21 +2.12 

26.91 + 2.61 
5.60 + 0.71 

28.52+ 1.75 
2.52 + 0.69 
4.89 ± 0.79 
1.49 + 0.78 
2.62 + 0.95 

1.09 + 1.13 
1.94 + 46.23 

8.01 ± 2.44 

2.70 + 5.36 
2.37+19.35 

3.95+5.27 
5.78 ± 17.62 

2.47 + 0.54 
36.98 + 2.87 

3.55 + 1.07 
3.63+0.77 
0.93 ± 10.02 
4.83 + 27.19 
4.66 + 1.06 
2.52 + 3.17 
44.29 + 2.04 
3.82+1.01 

8.48 + 6.67 

I. 91+22.50 

II. 61 + 1.25 
0.95 ± 55.45 



6.04 + 0.30 

2.33 + 0.17 

2.05 ± 0.27 
1.21 +0.15 
4.83+0.25 
0.55+0.11 

I. 75 + 0.25 

7.85 + 0.48 

4.41 +0.39 
5.68+0.54 
2.63 + 0.27 

2.18 + 0.24 
5.03 + 0.36 
2.99 + 0.29 
3.07 + 0.47 
2.59 + 0.43 

II. 63 + 0.70 

6.05 + 0.37 
27.31+0.79 

2.26 + 0.30 
5.05+0.39 

2.06 ± 0.34 
4.16 + 0.43 
2.48+0.36 
3.05 + 0.38 
2.69 ± 0.59 

2.34 + 0.32 
3.90 + 0.43 
3.84 + 0.35 
23.65 ± 0.84 
2.67 ± 0.24 
34.66+ 1.22 
2.23 + 0.29 
3.98+0.31 

2.86 + 0.23 
4.90 + 0.38 
0.65+0.17 
2.05 + 0.22 
36.32 + 0.91 
1.33+0.22 

1.42 + 0.34 

3.27 + 0.32 
11.43 + 0.56 

2.19 + 0.39 



1.84 + 0.43 
0.68 + 0.15 
0.21 ± 0.20 
1.18 + 0.31 
1.00 + 0.25 
1.42 + 0.30 
1.88 + 0.46 
1.70 + 0.41 
2.34 + 0.71 

1.1U0.29 
0.3iat 0.20 
1.0& 0.30 
0.5^0.19 
1.295+0.64 
0.8#±0.58 
7.6lHt 1.58 
1.9c|b0.47 
9.2Cgt 1.13 

1.6^0.54 
0.2^ 0.36 
1.0^0.40 

02%i 1.58 
1.84t 1.36 
1.3i±0.68 
0.911+0.48 
0.5^+ 0.40 
0.8m 0.44 
l.ll|t0.36 
12.4'^+ 1.84 
1.29 + 0.63 
1.01+0.45 



2.69 + 

2.62 + 
0.55 + 
14.64 + 
0.35 + 
4.88 + 
0.42 + 

3.63 + 
0.16 + 



0.67 

0.69 

0.31 

: 1.35 

0.54 

1.38 

0.36 

0.69 

3.66 



-0.68 + 0.04 
-0.65 ± 0.05 
-1.00 + 0.04 
-0.23 + 0.12 
-0.66 + 0.04 
+0.33 + 0.18 
-0.15 + 0.13 
-0.64 ± 0.05 
-0.63 + 0.06 
-0.79 + 0.05 
-0.69 + 0.06 
-0.56 ± 0.09 
-0.66 ± 0.05 
-0.83 + 0.07 
-0.51+0.13 
-0.66 + 0.14 
-0.18 + 0.06 
-0.69 ± 0.05 
-0.65 + 0.02 
-0.49 + 0.11 
-0.68 + 0.05 
-0.96 ± 0.08 
-0.77 + 0.04 
-0.75 + 0.07 
-0.67 + 0.10 
-0.07 ± 0.23 
-0.61+0.11 
-0.81+0.07 
-0.54 + 0.07 
-0.88 ± 0.02 
-0.69 ± 0.06 
-0.61+0.03 
-0.55 + 0.11 
-0.73 + 0.05 
-0.81+0.05 
-0.67 ± 0.06 
+0.52 + 0.27 
-0.49 + 0.08 
-0.53 + 0.02 
-0.17 + 0.14 
+0.38 ± 0.24 
-0.77 + 0.05 
-0.61 ± 0.04 
-0.78 + 0.16 



Table 2. continued. 



(30 



Source Name 


RA (J2000) 


DEC (J2000) 


''90 


Sample 


5(0. 


5 


- 2)" 


5(2 - 


10)'' 


XMSJ 122445.5+752225 


12 


24 


45.5 


+75 


22 


25.3 


0.6 


S X 


2.67 


+ 


0.29 


2.58 ± 


7.60 


XMSJ 123049.9+640848 


12 


30 


49.9 


+64 


08 


48.1 


0.3 


S X 


3.72 


± 


0.19 


2.14 ± 


0.44 


XMSJ 123110.8+641849 


12 


31 


10.8 


+64 


18 


49.3 


0.4 


SHXU 


2.40 


± 


0.14 


3.81 ± 


0.42 


XMSJ 123116.6+641113 


12 


31 


16.6 


+64 


11 


13.8 


0.2 


SHXU 


3.68 


+ 


0.16 


6.14 ± 


0.49 


XMSJ 123129.3+642215 


12 


31 


29.3 


+64 


22 


15.8 


0.5 


X 


1.30 


+ 


0.12 


3.17 ± 


0.49 


XMSJ 123139.9+641123 


12 


31 


39.9 


+64 


11 


23.9 


0.5 


X 


1.21 


+ 


0.10 


1.51 ± 


0.27 


XMSJ 123141.1+642132 


12 


31 


41.1 


+64 


21 


32.7 


0.6 


X 


1.37 


± 


0.13 


2.39 ± 


0.47 


XMSJ 123214.1+640455 


12 


32 


14.1 


+64 


04 


55.6 


0.6 


X 


1.45 


± 


0.15 


3.02 ± 


0.56 


XMSJ 123218.6+640309 


12 


32 


18.6 


+64 


03 


09.7 


0.4 


SHX 


3.29 


+ 


0.23 


5.04 ± 


0.73 


XMSJ 123325.9+641450 


12 


33 


25.9 


+64 


14 


50.0 


0.9 


S X 


1.83 


+ 


0.19 


2.22 ± 


0.72 


XMSJ 132943.5+241123 


13 


29 


43.5 


+24 


11 


23.9 


0.8 


S X 


1.54 


+ 


0.19 


3.59 ± 


0.85 


XMSJ 132958.6+242435 


13 


29 


58.6 


+24 


24 


35.3 


0.3 


SHXU 


8.81 


± 


0.40 


14.23 ± 


1.61 


XMSJ 133009.5+241938 


13 


30 


09.5 


+24 


19 


38.6 


0.5 


X 


1.18 


+ 


0.12 


2.76 + 


0.44 


XMSJ 133012.2+241921 


13 


30 


12.2 


+24 


19 


21.7 


0.6 


X 


1.29 


+ 


0.12 


1.31 ± 


0.45 


XMSJ 133012.4+241301 


13 


30 


12.4 


+24 


13 


01.5 


0.5 


X 


1.41 


+ 


0.12 


2.12 ± 


0.46 


XMSJ 133015.7+241015 


13 


30 


15.7 


+24 


10 


15.3 


0.1 


S X 


2.76 


+ 


0.16 


2.79 ± 


0.38 


XMSJ 133023.8+241708 


13 


30 


23.8 


+24 


17 


08.4 


0.2 


SHXU 


5.06 


± 


0.19 


5.35 ± 


0.52 


XMSJ 133026.1+241357 


13 


30 


26.1 


+24 


13 


57.5 


0.5 


HU 


0.64 


± 


0.08 


6.66 + 


0.51 


XMSJ 133026.5+241521 


13 


30 


26.5 


+24 


15 


21.0 


0.2 


SHXU 


9.06 


+ 


0.24 


4.43 ± 


0.43 


XMSJ 133027.7+242430 


13 


30 


27.7 


+24 


24 


30.8 


0.7 


H 


0.54 


+ 


0.10 


4.38 ± 


0.65 


XMSJ 133038.1+240528 


13 


30 


38.1 


+24 


05 


28.9 


0.5 


SHX 


1.63 


+ 


0.13 


3.70 ± 


0.62 


XMSJ 133041.0+241120 


13 


30 


41.0 


+24 


11 


20.7 


0.4 


S XU 


1.55 


± 


0.10 


1.93 ± 


0.28 


XMSJ 133108.8+240249 


13 


31 


08.8 


+24 


02 


49.8 


0.6 


S X 


1.79 


+ 


0.19 


3.19 + 


1.04 


XMSJ 133109.5+242302 


13 


31 


09.5 


+24 


23 


02.1 


0.3 


SHX 


3.16 


+ 


0.19 


3.48 ± 


0.51 


XMSJ 133118.1+241405 


13 


31 


18.1 


+24 


14 


05.0 


0.4 


HXU 


1.33 


± 


0.11 


5.32 ± 


0.55 


XMSJ 133120.4+242304 


13 


31 


20.4 


+24 


23 


04.1 


0.3 


SHXU 


6.32 


± 


0.28 


13.39 ± 1.09 


XMSJ 133122.4+241300 


13 


31 


22.4 


+24 


13 


00.2 


0.5 


S X 


1.80 


+ 


0.13 


1.19 + 


0.31 


XMSJ 133127.4+242100 


13 


31 


27.4 


+24 


21 


00.8 


0.6 


S X 


1.52 


+ 


0.15 


2.28 ± 


0.54 


XMSJ 140044.0-110034 


14 


00 


44.0 


-11 


00 


34.8 


0.4 


SHX 


2.60 


+ 


0.21 


4.21 ± 


0.92 


XMSJ 140046.6-111216 


14 


00 


46.6 


-11 


12 


16.1 


0.5 


S X 


2.38 


± 


0.18 


1.30 ± 


0.57 


XMSJ 140049.5-110738 


14 


00 


49.5 


-11 


07 


38.5 


0.3 


S X 


5.24 


± 


0.24 


0.58 ± 


0.41 


XMSJ 140050.6-111243 


14 


00 


50.6 


-11 


12 


43.1 


0.7 


H 


0.56 


+ 


0.10 


3.65 ± 


0.69 


XMSJ 140059.9-110941 


14 


00 


59.9 


-11 


09 


41.1 


0.3 


SHX 


4.21 


+ 


0.19 


5.19 + 


0.58 


XMSJ 140100.5-110009 


14 


01 


00.5 


-11 


00 


09.3 


0.4 


S X 


2.05 


+ 


0.15 


2.72 + 


0.48 


XMSJ 140101.8-111223 


14 


01 


01.8 


-11 


12 


23.1 


0.1 


SHXU 


34.92 ± 0.52 


55.33 i 


1.61 


XMSJ 140105.7-110659 


14 


01 


05.7 


-11 


06 


59.0 


0.3 


SHXU 


1.57 


± 


0.11 


3.75 + 


0.39 


XMSJ 140215.6-110718 


14 


02 


15.6 


-11 


07 


18.1 


0.4 


S X 


2.28 


+ 


0.15 


2.35 ± 


0.55 


XMSJ 140219.5-110458 


14 


02 


19.5 


-11 


04 


58.7 


0.2 


S X 


io.5e 


+ 0.41 


2.27 ± 


0.79 


XMSJ 153134.0-083610 


15 


31 


34.0 


-08 


36 


10.3 


0.7 


S X 


2.10 


+ 


0.25 


2.98 ± 


0.77 


XMSJ 153142.0-082109 


15 


31 


42.0 


-08 


21 


09.4 


0.3 


sx 


2.84 


± 


0.33 


2.21 ± 


1.23 


XMSJ 153156.5-082610 


15 


31 


56.5 


-08 


26 


10.1 


0.2 


sx 


7.29 


+ 


0.35 






XMSJ 153205.6-084323 


15 


32 


05.6 


-08 


43 


23.7 


0.4 


SHX 


4.60 


+ 


0.34 


6.73 ± 


1.17 


XMSJ 153205.7-082951 


15 


32 


05.7 


-08 


29 


51.6 


0.3 


SHX 


4.15 


+ 


0.23 


5.95 ± 


0.58 


XMSJ 153206.0-083055 


15 


32 


06.0 


-08 


30 


55.2 


0.5 


X 


1.42 


± 


0.14 


2.87 ± 


0.42 



5(0.5-4.5)* 5(4.5-7.5)* 



4.09 ± 0.44 
5.51+0.27 
3.94 ±0.21 
6.16 + 0.25 
2.25+0.19 
2.00 + 0.15 
2.26 ± 0.20 
2.51+0.23 
5.58+0.36 
2.89 ± 0.29 
2.62 ± 0.30 
14.33 + 0.61 
2.11+0.19 
2.03+0.18 
2.32 + 0.18 
4.36 + 0.23 
7.72 ± 0.28 

1.87 + 0.14 
13.16 + 0.34 
1.48 + 0.18 
2.85+0.21 

2.38 + 0.15 
3.06 ± 0.29 
4.88+0.29 
2.70 + 0.18 

10.86 ± 0.44 
2.68+0.19 
2.59 + 0.23 
4.36 + 0.32 
3.72 ± 0.26 

7.46 ± 0.34 

1.47 + 0.18 
6.81+0.28 

3.39 + 0.23 

58.87 + 0.81 

2.88 + 0.18 
3.74 + 0.24 
15.04 + 0.58 
3.31+0.38 
4.35 ± 0.50 

9.40 ± 0.46 
7.39 + 0.51 
6.81+0.34 
2.45 ± 0.22 



0.43 + ( 
0.46 ± ( 
1.29 ±( 
2.13 + ( 
0.84 + ( 
0.07 + ( 
1.01 ±( 
0.82 ± ( 
0.99 + ( 
0.77 + ( 
1.0()><t( 
4.45flt( 
0.62|t( 
0.31+ ( 



i.oclti 



0.3'§+0.16 
1.76^+0.41 
0.85 + 0.23 
1.01+0.33 
21.04+1.14 
1.49 + 0.28 
0.56 + 0.26 
0.34 + 0.39 
1.22 + 0.42 
0.55 ± 0.45 

3.26 + 0.80 
1.33 + 0.36 
0.97 ± 0.30 



-0.78 + 0.07 
-0.83 ± 0.03 
-0.64 ± 0.04 
-0.60 + 0.03 
-0.56 + 0.07 
-0.61+0.06 
-0.63 ± 0.07 
-0.57 ± 0.08 
-0.59 + 0.05 
-0.73 + 0.07 
-0.62 + 0.09 
-0.68 ± 0.03 
-0.51+0.07 
-0.71+0.06 
-0.65 ± 0.07 
-0.72 ± 0.04 
-0.77 ± 0.03 
+0.06 + 0.07 
-0.86 + 0.01 
+0.01+0.12 
-0.55 + 0.06 
-0.75 ± 0.05 
-0.59 + 0.08 
-0.76 + 0.04 
-0.32 ± 0.06 
-0.58 ± 0.03 
-0.82 + 0.05 
-0.60 + 0.07 
-0.66 + 0.05 
-0.78 ± 0.05 
-0.97 ± 0.01 
-0.06 + 0.12 
-0.71+0.03 
-0.69 + 0.05 
-0.64 ± 0.01 
-0.50 + 0.06 
-0.69 + 0.05 
-0.97 + 0.01 
-0.65 ± 0.07 
-0.73 ± 0.09 
-1.00 + 0.02 
-0.62 + 0.06 
-0.57 ± 0.04 
-0.47 ± 0.07 



Table 2. continued. 



Source Name 



RA (J2000) DEC (J2000) 



'90 



Sample 5(0.5-2)" 5(2-10)" 5(0.5-4.5)" 5(4.5-7.5)" 



HR'i 



XMSJ 153226.2- 


084250 


15 


32 


26.2 


-08 


42 


50.1 


0.6 


SHX 


2.40 + 0.25 


5.07 ± 1.08 


4.12 ±0.37 


XMSJ 212847.5- 


153156 


21 


28 


47.5 


-15 


31 


56.3 


0.7 


SX 


1.55 ±0.21 


2.95 ± 0.59 


2.43 ±0.31 


XMSJ 212904.5- 


154448 


21 


29 


04.5 


-15 


44 


48.9 


0.4 


SHXU 


4.12 ±0.28 


9.42 ±1.00 


7.24 ± 0.45 


XMSJ 212909.7- 


153041 


21 


29 


09.7 


-15 


30 


41.0 


0.7 


S X 


1.69 ±0.21 


1.16 ±0.42 


2.50 ±0.30 


XMSJ 212913.9- 


154537 


21 


29 


13.9 


-15 


45 


37.1 


0.5 


SHX 


2.99 ± 0.25 


5.20 ±0.82 


4.85 ±0.39 


XMSJ 212922.3- 


154123 


21 


29 


22.3 


-15 


41 


23.1 


0.3 


H 


- 


3.52 ±0.65 


0.53 ±0.17 


XMSJ 212924.4- 


154824 


21 


29 


24.4 


-15 


48 


24.1 


0.6 


SX 


3.94 ± 0.37 


3.02 ± 0.87 


5.93 ±0.55 


XMSJ 212925.9- 


153807 


21 


29 


25.9 


-15 


38 


07.9 


0.7 


H 


0.81 ±0.13 


5.29 ±0.71 


1.79 ±0.23 


XMSJ 212930.1- 


153313 


21 


29 


30.1 


-15 


33 


13.0 


0.3 


X 


1.39 ±0.18 


0.93 ± 0.42 


2.14 ±0.28 


XMSJ 212934.7- 


154428 


21 


29 


34.7 


-15 


44 


28.6 


0.2 


X 


1.42 ±0.19 


0.69 ± 0.57 


2.01 ±0.28 


XMSJ 212956.2- 


153850 


21 


29 


56.2 


-15 


38 


50.1 


0.9 


X 


1.39 ±0.22 


2.40 ± 0.75 


2.29 ± 0.34 


XMSJ 213000.8- 


154632 


21 


30 


00.8 


-15 


46 


32.0 


1.2 


SX 


2.03 ± 0.50 


3.51 ±2.26 


3.60 ±0.81 


XMSJ 213712.6- 


142321 


21 


37 


12.6 


-14 


23 


21.4 


0.3 


SX 


2.72 ± 0.25 


2.19 ±0.96 


4.29 ± 0.38 


XMSJ213714.1- 


142619 


21 


37 


14.1 


-14 


26 


19.9 


0.4 


S X 


2.38 ±0.19 


2.36 ±0.54 


3.75 ± 0.29 


XMSJ 213720.0- 


144458 


21 


37 


20.0 


-14 


44 


58.0 


0.3 


SHX 


4.44 ± 0.34 


5.47 ± 1.71 


7.40 ± 0.52 


XMSJ 213739.7- 


143626 


21 


37 


39.7 


-14 


36 


26.2 


0.7 


H U 


0.36 ±0.08 


4.76 ± 0.59 


1.26 ±0.16 


XMSJ 213744.0- 


143632 


21 


37 


44.0 


-14 


36 


32.4 


0.6 


X 


1.44 ±0.13 


1.73 ±0.36 


2.30 ±0.19 


XMSJ 213746.6- 


144223 


21 


37 


46.6 


-14 


42 


23.4 


0.4 


H 


0.71 ±0.13 


3.32 ± 0.63 


1.74 ±0.23 


XMSJ 213747.7- 


144510 


21 


37 


47.7 


-14 


45 


10.5 


0.7 


S X 


1.69 ±0.20 


4.39 ±0.87 


3.02 ±0.32 


XMSJ 213755.8- 


142749 


21 


37 


55.8 


-14 


27 


49.1 


0.4 


SHX 


2.15 ±0.16 


4.51 ±0.53 


3.73 ± 0.24 


XMSJ 213809.5- 


142917 


21 


38 


09.5 


-14 


29 


17.6 


0.6 


HU 


0.56 ±0.10 


6.50 ± 0.75 


1.74 ±0.19 


XMSJ 213811.8- 


142619 


21 


38 


11.8 


-14 


26 


19.7 


0.5 


SHX 


2.27 ±0.19 


4.50 ±0.71 


3.84 ±0.29 


XMSJ 213813. 1- 


143653 


21 


38 


13.1 


-14 


36 


53.1 


0.3 


X 


1.38 ±0.14 


0.94 ± 0.45 


2.05 ± 0.20 


XMSJ 213813. 8- 


143852 


21 


38 


13.8 


-14 


38 


52.1 


0.6 


HX 


1.28 ±0.15 


3.51 ±0.79 


2.37 ± 0.24 


XMSJ 213814.6- 


142618 


21 


38 


14.6 


-14 


26 


18.8 


0.6 


SX 


1.63 ±0.17 


1.75 ±0.69 


2.67 ± 0.25 


XMSJ 213820.2- 


142532 


21 


38 


20.2 


-14 


25 


32.9 


0.2 


SHXU 


7.44 ± 0.35 


30.92 ± 1.83 


15.39 ±0.59 


XMSJ 2 13824.5- 


143129 


21 


38 


24.5 


-14 


31 


29.5 


0.7 


X 


1.49 ±0.17 


1.95 ±0.60 


2.12 ±0.24 


XMSJ 213830.5- 


143639 


21 


38 


30.5 


-14 


36 


39.2 


0.5 


SHX 


2.59 ± 0.23 


5.54 ±0.98 


4.27 ±0.35 


XMSJ 220421.3- 


020425 


22 


04 


21.3 


-02 


04 


25.5 


0.7 


SHX 


2.12 ±0.26 


7.33 ± 1.13 


4.52 ± 0.44 


XMSJ 220441.5- 


021007 


22 


04 


41.5 


-02 


10 


07.4 


1.0 


X 


1.29 ±0.19 


2.04 ± 1.31 


2.18 ±0.32 


XMSJ 220449.6- 


015817 


22 


04 


49.6 


-01 


58 


17.0 


0.5 


X 


1.18 ±0.12 


1.96 ±0.36 


2.02 ±0.18 


XMSJ 220450.2- 


015342 


22 


04 


50.2 


-01 


53 


42.6 


0.5 


HXU 


1.28 ±0.12 


3.69 ± 0.43 


2.38 ±0.19 


XMSJ 220508.0- 


020100 


22 


05 


08.0 


-02 


01 


00.9 


0.4 


SHX 


2.29 ±0.16 


3.56 ± 0.43 


3.88 ±0.25 


XMSJ 220530.0- 


015739 


22 


05 


30.0 


-01 


57 


39.7 


0.4 


SHX 


2.15 ±0.15 


3.40 ± 0.49 


3.59 ±0.23 


XMSJ 221453.1- 


174232 


22 


14 


53.1 


-17 


42 


32.9 


0.3 


SX 


1.54 ±0.08 


1.92 ±0.34 


2.52 ±0.12 


XMSJ 221456.7- 


175050 


22 


14 


56.7 


-17 


50 


50.9 


0.3 


SHXU 


1.75 ±0.09 


6.00 ± 0.53 


3.40 ±0.15 


XMSJ 221515.2- 


173222 


22 


15 


15.2 


-17 


32 


22.0 


0.1 


SHXU 


6.94 ±0.19 


6.37 ±0.61 


10.66 ± 0.28 


XMSJ 221518.8- 


174003 


22 


15 


18.8 


-17 


40 


03.6 


0.5 


U 


0.55 ± 0.04 


1.15 ±0.18 


0.91 ±0.07 


XMSJ 221519.4- 


175109 


22 


15 


19.4 


-17 


51 


09.9 


0.3 


X 


1.46 ±0.07 


1.61 ±0.25 


2.25 ±0.11 


XMSJ 221523.6- 


174318 


22 


15 


23.6 


-17 


43 


18.8 


0.2 


SXU 


2.25 ± 0.07 


2.80 ±0.21 


3.56 ±0.11 


XMSJ 221536.7- 


173355 


22 


15 


36.7 


-17 


33 


55.0 


0.4 


X 


1.28 ±0.08 


2.27 ± 0.39 


2.02 ±0.12 


XMSJ 221537.6- 


173802 


22 


15 


37.6 


-17 


38 


02.9 


0.6 


u 


0.26 ± 0.04 


2.22 ± 0.25 


0.73 ± 0.07 


XMSJ 221538.1- 


174631 


22 


15 


38.1 


-17 


46 


31.1 


0.2 


SX 


1.51 ±0.06 


1.72 ±0.19 


2.35 ± 0.09 


XMSJ 221550.4- 


175207 


22 


15 


50.4 


-17 


52 


07.2 


0.2 


SHXU 


3.34 ±0.11 


4.55 ± 0.40 


5.34 ±0.17 



2.38 ±0.76 
1.33 ±0.37 
4.02 ± 0.77 
0.31 ±0.23 
2.88 ±0.76 

1.52 ±0.45 
1.26 ±0.63 

2.07 ± 0.49 
0.21 ± 0.24 

1.1^0.66 
\39xt 0.92 

n. 

0.2(|t0.21 
0.74^: 0.42 
2.05^ 0.44 
0.2^ 0.23 
0.3£± 0.39 
1.9'§t0.46 
1.6^0.38 
3.1^0.58 
1.3 1|± 0.49 
0.2& 0.30 

I. 5^ 0.46 

E- 

II. 7l± 1.27 

0.8i±0.46 
2.3^± 0.72 
0.9^± 0.45 
1.1^0.45 
0.8l|±0.30 
1.4^±0.34 
0.84 ±0.18 
1.02 ±0.29 
0.44 ±0.18 

2.08 ±0.31 
2.01 ±0.38 
0.68 ±0.15 
0.63 ±0.16 
0.91 ±0.14 
0.93 ± 0.23 
0.76 ±0.17 
0.58 ±0.14 

1.53 ±0.25 



-0.50 ± 0.08 
-0.72 ± 0.06 
-0.56 ± 0.05 
-0.81 ±0.06 
-0.70 ± 0.06 
+ 1.00 ±0.42 
-0.80 ± 0.05 
-0.23 ±0.11 
-0.77 ± 0.07 
-0.97 ± 0.05 
-0.68 ± 0.08 
-0.57 ± 0.20 
-0.70 ± 0.07 
-0.68 ± 0.06 
-0.61 ±0.06 
+0.25 ±0.14 
-0.63 ± 0.07 
-0.07 ± 0.12 
-0.50 ± 0.09 
-0.52 ± 0.05 
+0.16 ±0.10 
-0.57 ± 0.07 
-0.79 ± 0.07 
-0.42 ±0.10 
-0.61 ± 0.08 
-0.28 ± 0.04 
-0.80 ± 0.08 
-0.62 ± 0.07 
-0.29 ± 0.09 
-0.67 ±0.13 
-0.58 ± 0.07 
-0.46 ± 0.07 
-0.63 ± 0.06 
-0.63 ± 0.05 
-0.65 ± 0.05 
-0.38 ± 0.04 
-0.77 ± 0.02 
-0.62 ± 0.05 
-0.75 ± 0.04 
-0.70 ± 0.02 
-0.70 ± 0.04 
+0.06 ± 0.08 
-0.72 ± 0.03 
-0.68 ± 0.02 



Table 2. continued. 



Source Name 



RA (J2000) DEC (J2000) 



'90 



Sample 5(0.5-2)" 5(2-10)" 5(0.5-4.5)" 5(4.5-7.5)" 



HR'i 



XMSJ 221550, 
XMSJ 221601 
XMSJ 221603, 
XMSJ 221604, 
XMSJ 221623, 
XMSJ 221623, 
XMSJ 221623, 
XMSJ 222729, 
XMSJ 222732, 
XMSJ 222745, 
XMSJ 222812, 
XMSJ 222813, 
XMSJ 222815, 
XMSJ 222822, 
XMSJ 222823, 
XMSJ 222826, 
XMSJ 222834, 
XMSJ 222845, 
XMSJ 222846, 
XMSJ 222848, 
XMSJ 222850, 
XMSJ 222852, 
XMSJ 222905, 
XMSJ 222914, 
XMSJ 222918, 
XMSJ 225046, 
XMSJ 225110, 
XMSJ 225115, 
XMSJ 225118, 
XMSJ 225130, 
XMSJ 225153, 
XMSJ 225155, 
XMSJ 225159, 
XMSJ 225208, 
XMSJ 225210, 
XMSJ 225211, 
XMSJ 225219, 
XMSJ 225227, 
XMSJ 225228, 
XMSJ 233049, 
XMSJ 233113, 
XMSJ 233119, 
XMSJ 233128, 
XMSJ 233156, 



,4-172947 
,1-173721 

1- 174316 

6- 175217 

2- 174055 
5-174316 
5-174723 
1-051647 
1-051643 

7- 052539 

3- 052814 
9-051623 
1-052417 
1-052733 

7- 051306 

5- 051820 

6- 052151 
6-052827 
9-051146 
9-050934 

8- 051658 

4- 050913 

1- 051431 

2- 052501 
2-052217 
1-175424 
4-180027 
6-175355 

1- 175948 

4- 174138 
8-174014 
6-175835 
8-174216 
8-174121 
8-180127 
6-174438 

5- 174215 

6- 180223 

2- 174917 
5-H200122 
8-1-200506 
3+194512 
iH- 194605 
2-1-195123 



22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 
22 ; 
22 : 
22 : 
22 : 
22 : 
22 : 
22 : 

22 : 

23 : 
23 : 
23 : 
23 : 
23 : 



15 
16 
16 
16 
16 
16 
16 
27 
27 
27 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
29 
29 
29 
50 
51 
51 
51 
51 
51 
51 
51 
52 
52 
52 
52 
52 
52 
30 
31 
31 
31 
31 



50.4 
01.1 
03.1 
04.6 
23.2 
23.5 
23.5 
29.1 
32.1 
45.7 
12.3 
13.9 
15.1 
22.1 
23.7 
26.5 
34.6 
45.6 
46.9 
48.9 
50.8 
52.4 
05.1 
14.2 
18.2 
46.1 
10.4 
15.6 
18.1 
30.4 
53.8 
55.6 
59.8 
08.8 
10.8 
11.6 
19.5 
27.6 
28.2 
49.5 
13.8 
19.3 
28.1 
56.2 



-17 
-17 
-17 
-17 
-17 
-17 
-17 
-05 
-05 
-05 
-05 
-05 
-05 
-05 
-05 
-05 
-05 
-05 
-05 
-05 
-05 
-05 
-05 
-05 
-05 
-17 
-18 
-17 
-17 
-17 
-17 
-17 
-17 
-17 
-18 
-17 
-17 
-18 
-17 
-1-20 
-1-20 

-H19 
-H19 

-1-19 



29 
37 
43 
52 
40 
43 
47 
16 
16 
25 
28 
16 
24 
27 
13 
18 
21 
28 
11 
09 
16 
09 
14 
25 
22 
54 
00 
53 
59 
41 
40 
58 
42 
41 
01 
44 
42 
02 
49 
01 
05 
45 
46 
51 



47.1 
21.3 
16.9 
17.7 
55.9 
16.1 
23.5 
47.5 
43.1 
39.9 
14.0 
23.8 
17.2 
33.4 
06.3 
20.2 
51.2 
27.4 
46.4 
34.0 
58.3 
13.5 
31.3 
01.5 
17.8 
24.7 
27.5 
55.6 
48.3 
38.4 
14.6 
35.3 
16.9 
21.2 
27.4 
38.4 
15.2 
23.8 
17.6 
22.6 
06.7 
12.2 
05.3 
23.5 



0.5 
0.4 
0.3 
0.3 
0.6 
0.2 
0.3 
1.4 
0.2 
0.4 
0.7 
0.3 
0.4 
0.7 
0.3 
0.2 
0.2 
0.6 
0.4 
0.4 
0.3 
0.2 
0.3 
0.4 
0.7 
0.6 
0.8 
0.5 
0.2 
0.8 
0.7 
0.9 
0.5 
0.7 
0.6 
0.6 
0.9 
1.0 
0.4 
0.9 
0.7 
0.8 
0.6 
0.7 



SX 
H 

XU 
S X 
H 

SHXU 
SHX 

X 
SHXU 
SHX 

X 
SHXU 
SHX 
HXU 
SHXU 
SHXU 
SHX 

X 
SHXU 
SX 
SHXU 
SX 
SHXU 
SHX 
SX 
SX 
S X 
S X 
SHXU 
SX 
HU 
H 

SX 
SX 

X 
SX 
S X 

X 
SHX 
SX 
SHX 
S X 

X 
SX 



2.21 +0.13 
0.79 ± 0.06 
1.36 ±0.07 
1.55+0.09 
0.58 ± 0.07 
3.47 + 0.13 

2.86 + 0.13 
1.34 + 0.20 
18.73 + 0.57 
2.93 + 0.22 
1.13+0.13 
2.46 + 0.14 
1.85 + 0.13 
0.84 + 0.11 

3.87 + 0.17 
4.13+0.17 
3.05+0.15 
1.27 + 0.14 
2.39 + 0.16 
3.70 + 0.22 
1.85+0.12 
10.94 ± 0.37 
3.29 + 0.21 
2.79 + 0.22 
1.59 + 0.17 
1.91+0.27 
1.72 + 0.22 
1.84 + 0.17 
16.24 + 0.56 
1.54 + 0.20 
0.35 + 0.12 
0.23 + 0.06 
3.04 + 0.25 
1.97 + 0.22 
1.49 + 0.18 
2.32 + 0.21 
1.52 + 0.22 
1.17+0.20 
4.04 + 0.29 
4.58 + 0.56 
2.58 + 0.37 
3.25+0.44 
1.21+0.24 
1.52 + 0.20 



3.16 + 0.66 
3.49 + 0.44 
1.84 + 0.22 
1.87 + 0.33 
3.69 + 0.58 
5.10 + 0.58 

4.16 + 0.60 
2.54 + 1.09 
29.45+ 1.76 
6.48 + 0.99 
2.84 + 0.70 
4.63+0.41 
3.71+0.39 

4.73 + 0.52 

6.79 + 0.52 
29.99 + 0.84 
3.33+0.32 
2.01 + 0.50 
3.51+0.50 
2.48 + 0.57 
4.40 + 0.44 
0.23 ± 0.53 
13.52 + 0.98 
5.11+0.91 
1.43 + 0.49 
2.69 + 1.10 
1.72 + 0.89 

2.80 + 0.59 
14.55+ 1.30 
2.24 + 0.88 
5.90+1.08 
3.84 + 0.49 

1.74 + 0.45 
2.87 + 0.79 
1.65 + 0.55 
3.08 + 0.85 
3.54+1.11 
2.85+0.89 
6.93+0.89 
7.70+1.84 
8.23 + 1.92 
4.84+1.84 

2.17 + 0.78 
1.95+0.50 



3.61+0.20 

1.62 + 0.11 
2.17 + 0.10 
2.43+0.14 

I. 45+0.13 
5.57 + 0.20 

4.63 + 0.20 

2.25 + 0.30 
30.31+0.83 
5.16 + 0.34 

2.02 + 0.20 
4.21 + 0.20 
3.33 + 0.20 
2.00 + 0.19 
6.28 + 0.25 

II. 44 + 0.30 

4.75 + 0.21 
2.12 + 0.21 

3.76 + 0.23 
5.37 + 0.30 
3.21 +0.18 
14.20 ± 0.48 
6.79 + 0.33 
4.83+0.33 
2.36 + 0.24 
3.33+0.44 

2.66 + 0.32 

3.03 + 0.26 
25.00 + 0.82 
2.59 + 0.30 

1.26 + 0.24 
1.00 + 0.15 
4.55+0.37 
3.26 + 0.35 
2.33 + 0.28 
3.65 + 0.31 
2.24 + 0.32 
1.99 + 0.32 

6.67 + 0.44 
7.50 + 0.87 
4.76 + 0.59 
5.49 + 0.69 
2.12 + 0.39 
2.42 + 0.31 



1.21+0.38 
0.86 + 0.23 
0.77 + 0.16 
0.68 + 0.23 
1.04 + 0.30 
2.00 + 0.36 
1.18 + 0.34 
1.30 + 0.44 
12.64+1.27 
2.08 + 0.52 
1.45><t0.45 

I. 2fet 0.25 
0.84t 0.24 
2.0(|t 0.40 
2.66^:0.37 

II. 2g-+ 0.60 
0.5^0.18 
0.4^+0.17 
1.7^0.37 
0.7m 0.19 

1.6^ 0.29 

? 
5- 

5.2&: 0.64 
1.8]|t0.50 
0.4^ 0.33 

0.6% 0.54 
l.ll|+0.25 
3.4^+0.76 
0.5(Kt 0.30 
3.9c|t0.94 
0.91^+0.22 
0.30 + 0.25 
0.44 + 0.35 
0.63 + 0.29 
1.62 + 0.52 
1.28 + 0.69 
0.83 + 0.40 
2.49 + 0.65 
1.82 + 0.78 
4.95 + 1.34 
1.41+0.73 
0.49 + 0.48 
0.63 ± 0.26 



-0.66 + 0.04 
-0.31+0.06 
-0.68 ± 0.04 
-0.71+0.05 
-0.07 + 0.08 
-0.69 + 0.03 
-0.67 ± 0.03 
-0.53 + 0.11 
-0.59 + 0.02 
-0.45 + 0.06 
-0.42 + 0.09 
-0.48 ± 0.04 
-0.41 + 0.06 
-0.07 + 0.09 
-0.57 + 0.03 
+0.09 + 0.03 
-0.64 ± 0.03 
-0.55 + 0.09 
-0.61+0.05 
-0.76 + 0.04 
-0.46 + 0.04 
-0.99 ± 0.01 
-0.23 + 0.05 
-0.48 + 0.06 
-0.71+0.07 
-0.56 + 0.11 
-0.73 + 0.05 
-0.63 + 0.07 
-0.76 + 0.02 
-0.60 + 0.08 
+0.25 ± 0.18 
+0.39 + 0.14 
-0.81+0.05 
-0.64 + 0.09 
-0.76 ± 0.09 
-0.72 + 0.06 
-0.82 + 0.06 
-0.59 + 0.12 
-0.63 + 0.05 
-0.60 + 0.10 
-0.39 + 0.11 
-0.55 + 0.10 
-0.44 + 0.12 
-0.61+0.10 



Table 2. continued. 





RA (J2000) 


DEC (J2000) 


„a 
'90 




ci-n S - 9V' 

O \\.J .^1 ) 




5 - 4 5')* 


V ("4 5 - 7 S")* 




YM^T ^8 7-1-1 QAAACi 


23 : 


: 31 : 


: 58.7 


+ 19 : 


: 44 : 


: 40.9 


i .J 


O A 


i . J i ± W.Z / 


fy 7^ -1- 1 80 


9 QA -1- Al 


1 7Q -L AA 
I. ly ± U.OO 


n 'in -1-0 19 




23 : 


: 32 : 


: 01.5 


+20 : 


: 04 : 


: 06.6 


U.o 


O A 


1 70 -1- 9A 


9 Q9 _i_ 74 
Z.7Z ± U. / T- 


9 -1- "^Q 


AS -1- 


fl /I c J. n 19 

— U.+o ± U.iZ 


VMQT 9'?'?7n'? 9-u9nn^;9^; 


23 : 


: 32 : 


: 03.2 


+20 : 


:06: 


: 26.8 


yj.y 


on A. 


9 1 9 -u n 
Z. IZ ± U.J 1 


o.Uo ± l.^o 


A 1 Q -1- n ^9 


z,oo ± 1 , IZ 


— U. jU X U. IZ 




23 ; 


: 32 : 


: 07.3 


+20 : 


: 05 : 


: 29.6 




o A 


1 on -1- n 9R 


1 10-1-0 


9 A9 -1- '^Q 
Z.OZ ± V.jy 


9S -1- '^^ 


~U. / J ± U.Uo 




23 : 


: 32 : 


: 09.8 


+ 19 : 


: 45 : 


: 17.2 


u.o 


C IF V 

oil A 


dXjo ± U.JO 


C -1- 1 QA 
0.J4 ± i .VO 


^ 9T -1- O Al 
J.Z / + U.Oi 


'i 'iA -1- O 77 
J. jO + U. / / 


— U.JJ ± U.l 1 


XMSJ 233212.2+200557 


23 : 


: 32 : 


: 12.2 


+20 


: 05 : 


: 57.9 


0.2 


S X 


2.96 ± 0.40 


4.33 ± 1.14 


4.94 ± 0.60 


1.19 + 0.77 


-0.54 + 0.10 


XMSJ 233226.5+195736 


23 : 


: 32 : 


: 26.5 


+ 19 : 


: 57 : 


: 36.5 


0.8 


HX 


1.32 + 0.24 


5.03 ± 0.92 


2.60 ± 0.39 


1.47 + 0.42 


-0.29 + 0.13 


XMSJ 233228.2+195809 


23 : 


: 32 : 


: 28.2 


+19 : 


: 58 : 


: 09.9 


1.4 


s 


1.53+0.26 


1.90 + 0.83 


1.98 + 0.37 




-0.95 ± 0.08 


XMSJ 233232.0+195116 


23 : 


: 32 : 


: 32.0 


+ 19 


: 51 : 


: 16.9 


0.8 


X 


1.42 + 0.27 


1.98+0.91 


2.25 ± 0.41 


0.97 ± 0.44 


-0.63 + 0.10 


XMSJ 233232.6+195809 


23 : 


: 32 : 


: 32.6 


+ 19 : 


: 58 : 


: 09.1 


0.4 


SHX 


3.99 ± 0.42 


5.68 + 1.66 


6.38 ± 0.62 




-0.61 + 0.08 



K 

° Statistical error radius at 90% confidence in the position of the X-ray source in arcsec. ^ 

* All fluxes are quoted in units of 10"'"^ erg cm~^ s~' in the corresponding band g 

Hardness Ratio defined as HR2 = (H - S )I{H + S), where S and H are exposure-time corrected count rates in the 0.5-2 keV and % 

2-4.5 keV bands respectively. EL 



p. 



Table 5. Optical identifications of the XMS 



X-ray source 


RAo (J2000) 


D£:C<,(J2000) 


a' 

6 


r' 




R 


ld° 


Tvne 


z 


XMSJ 001744.6+162815 


00 


17 


44.6 


+16 


28 


18.1 


20.98 


19.73 


19.16 


1 O T^ 

18.76 


Y 


NELG 


0.266 


'\7"\ /T C T f\f\ 1 O f\f\ C\ 1 '\ H'^ H'^ £i 

XMSJ OOlsOO. 9+163626 


00 


18 


00.9 


+ 16 


36 


25.4 


21.57 


20.91 


20.65 




Y 


T) T A AT 

BLAGN 


1.222 


XMSJ 001802.7+161642 


00 


18 


02.7 


+ 16 


16 


42.7 


20.58 


20.16 


20.02 


19.30 


Y 


BLAGN 


1.407 


XMSJ 001817.3+161740 


00 


18 


17.0 


+ 16 


17 


40.0 


22.61 


20.70 


19.22 


19.85 


Y 


Clus 


0.550 


XMSJ 001821.7+161943 


00 


18 


21.8 


+ 16 


19 


43.6 


22.14 


21.61 


21.26 




Y 


Tl T A AT 

BLAGN 


1.160 


"VH fl'O T C\f\ 1 Oil O ■ I^'IOO^ 


00 


18 


32.0 


+16 


29 


26.5 


18.28 


1 O A^ 

18.06 


1 T OA 

17.80 


1 O ^ A 

18.40 


Y 


BLACjJN 


0.551 


XMSJ 001837.2+163446 


00 


18 


37.3 


+ 16 


34 


46.8 


20.25 


19.86 


19.48 




Y 


n T A AT 

BLAGN 


2.148 


XMSJ 001838.3+162007 


00 


18 


38.2 


+ 16 


20 


07.5 


21.83 


20.98 


21.06 


19.40 


Y 


BLAGN 


1.090 


XMSJ 001841.8+162032 


00 


18 


41.7 


+ 16 


20 


33.4 


24.51 


22.89 


22.22 




Y 


BLAGN 


1.090 


XMSJ 001845.7+163345 


00 


18 


45.6 


+ 16 


33 


46.6 


22.61 


21.64 


20.62 




Y 


NELG 


0.623 


XMSJ 001851.8+161621 


00 


18 


51.8 


+16 


16 


21.4 


21.61 


21.23 


20.64 




Y 


BLAGN 


1.806 


XMSJ 001853.5+162751 


00 


18 


53.5 


+ 16 


27 


53.6 


< 24.41 


22.35 


20.90 




C 






XMSJ 001901.9+161646 


00 


19 


01.8 


+ 16 


16 


45.6 


21.09 


20.65 


20.15 


19.30 


Y 


n T A X T 

BLAGN 


0.572 


XMSJ 001911.8+161854 


00 


19 


11.9 


+ 16 


18 


53.5 








8.41 


Y 


Star 




XMSJ 001919.1 + 162015 


00 


19 


19.0 


+ 16 


20 


14.9 


21.63 


21.33 


20.95 




Y 


T) T A AT 

BLAGN 


0.839 


XMSJ 001928.0+163120 


00 


19 


27.9 


+16 


31 


20.0 








1 A £.C\ 

14.60 


Y 


Star 




XMSJ 010320.3-064159 






















b 






XMSJ 010324.6-065537 


01 


03 


24.3 


-06 


55 


34.5 








18.91 


Y 


BLAGN 


1.251 


XMSJ 010327.3-064643 


01 


03 


27.4 


-06 


46 


43.7 


< 23.94 


< 23.40 


22.00 




Y 


NELG 


0.749 


XMSJ 010333.9-064016 


01 


03 


33.9 


-06 


40 


16.3 


OA 

22.89 


21.23 


1 A AO 

19.98 




Y 




A cn c 

0.575 


XMSJ 010337.0-063337 


01 


03 


37.0 


-06 


33 


39.8 


< 23.99 


22.21 


21.36 




C 






XMSJ 010339.9-065225 


01 


03 


39.9 


-06 


52 


26.3 


21.50 


20.77 


20.41 




Y 


T^T A AT 

BLAGN 


1.128 


XMSJ 010355.6-063711 


01 


03 


55.6 


-06 


37 


10.7 


1 AO 

21.93 


1 11 
21.11 


'^A CC\ 

20.69 




Y 


BLAGN 


A O 1 C 

0.315 


XMSJ 010358.0-062523 


01 


03 


58.0 


-06 


25 


22.2 


22.70 


21.06 


20.23 


20.74 


Y 


NELG 


0.443 


XMSJ 010359.5-062655 


01 


03 


59.5 


-06 


26 


54.7 


22.01 


20.66 


19.91 


18.50 


Y 


NELG 


0.442 


XMSJ U 1040 1.1-004948 


01 


04 


01.1 


-06 


49 


51.2 


1 T 1 O 

17.18 


1 C /CO 

15.63 




1 C AC\ 

15.40 


Y 


Star 




V A /I O T A 1 A /I AT A A^ 1 TO ^ 

XMSJ 010407.9-061736 


01 


04 


07.8 


-06 


17 


35.0 


20.17 


19.51 


19.49 


19.10 


Y 


BLAGN 


0.951 


VA /rOTA1A/l1A^ A^OA'^^ 

XMSJ 010410.6-063926 


01 


04 


10.5 


-06 


39 


26.7 


19.98 


19.58 


19.29 


18.70 


Y 


Tl T A AT 

BLAGN 


0.630 


XMSJ 010420.9-064701 


01 


04 


21.0 


-06 


47 


02.1 


1 A O 1 

19.81 


1 A 1 A 

19.10 


1 O CO 

18.58 


1 O OA 

18.80 


Y 


Til A /~*XT 


1.536 


XMSJ 010421.5-061416 


01 


04 


21.6 


-06 


14 


16.2 


22.29 


21.23 


20.42 




Y 


n T A AT 

BLAGN 


0.520 


V A J J A1A/100 O A^l CIA 

XMSJ 010428.2-061539 


01 


04 


28.2 


-06 


15 


37.3 


19.04 


17.80 


17.23 


16.70 


Y 


BLAGN 


0.180 


VA ^CTAIA/ITAO A/C/1/1C/C 

XMSJ O10430.z-0o445o 


01 


04 


30.1 


-06 


44 


56.8 


1 o on 

18.87 


1 O OA 

18.39 


18.24 


1 O CA 

18.50 


Y 


BLAGN 


A A 1 A 

0.910 


XMSJ 010432.9-064452 


01 


04 


33.0 


-06 


44 


51.8 


< 23.87 


22.84 


22.28 




c 






XMSJ 010437.5-064737 


01 


04 


37.6 


-06 


47 


37.5 


21.30 


20.82 


20.42 


19.30 


Y 


BLAGN 


2.511 


XMSJ 010444. o-0o483z 


01 


04 


44.7 


-06 


48 


33.6 


20.62 


OA A O 

20.43 


20.14 


OA 


Y 


BLAGN 


O O C/C 

2.256 


VA TOIAIA/I/IA C A^OTTl 

XMSJ 010449.5-062723 


01 


04 


49.5 


-06 


27 


23.2 


19.79 


18.67 


18.05 


17.90 


Y 


NELG 


0.110 


VA /TOIAIA/ICA 1 A/''^0/1C 

XMSJ 010459.1-062845 


01 


04 


59.4 


-06 


28 


45.5 


21.33 


19.81 


19.09 


19.40 


Y 


NELG 


0.314 


VA iTO T A 1 AC A'^ C A/I'^ 1 /I 

XMSJ 010502.5-062124 


01 


05 


02.7 


-06 


21 


25.5 


'^A C 1 

20.51 


'^A '^A 

20.29 


1 A £ 1 

19.61 


1 A Af\ 

19.40 


Y 


T)T A y^XT 

BLACjN 


1 AC A 

1.950 


VM^T 01 nsn^i n^ii sin 

yVlVlOJ UlVJJOD.D-VJDl J lU 


01 


05 


06.5 


-06 


15 


09.5 






91 "^9 




V 
1 






XMSJ 021703.4-045533 


02 


17 


03.4 


-04 


55 


33.3 


23.07 


20.81 


20.00 


20.52 


Y 


NELG 


0.571 


XMSJ 021705.4-045654 


02 


17 


05.4 


-04 


56 


54.4 






25.10 


25.60 


C 






XMSJ 021708.7-045741 


02 


17 


08.7 


-04 


57 


42.0 


22.33 


21.05 


21.06 


20.52 


Y 


BLAGN 


1.433 


XMSJ 021753.5-045541 


02 


17 


53.5 


-04 


55 


41.1 


24.05 


21.70 


20.81 




Y 


NELG 


0.550 


XMSJ 021753.7-045748 


02 


17 


53.7 


-04 


57 


47.3 


20.43 


19.81 


19.63 


18.90 


Y 


BLAGN 


1.427 



Table 5. continued. 



JS. lay aiJUiL'C 


HA 


o (J2000) 


D£'Co(J2000) 


„i 

K 


r' 


I 






Type 


z 




09 

uz 


18 


08.2 


-04 


58 


45.1 


1 1 89 
i / .oz 


i / .U i 


1 7 


1 « 80 
ID.OU 


V 
1 


RT AnM 

ljl_/rVvJi> 


717 
U. / iZ 






18 


15.5 


-04 


56 


18.1 


77 S7 
ZZ.J) / 


91 f\(\ 
Zi .uu 


71 4fi 
Zi .^o 




V 
1 


RT AniM 


1 440 
1 .++U 


VM^vT 091 81 7 9 0S09S8 


09 

uz 


18 


17.2 


-05 


02 


58.5 


71 S7 
Zl .J / 


90 fn 


70 

ZU.J J) 


70 fiO 

zu.ou 


V 
1 


RT AnM 
1)1 \V 1 1 N 


1 780 
1 .ZoU 


VM^2T 091 81 7 A 0J.'^1 19 


09 

uz 


18 


17.4 


-04 


51 


12.4 


ly.OD 


1 8 8Q 


1 8 80 
lo.oU 


1 8 70 
lo. ZU 


V 
1 


RT A(">J 
Dlj/\OiN 


1 077 
1 .U / / 


VM^T 091 890 S 0S0A9/^ 


09 

uz 


18 


20.5 


-05 


04 


26.1 


70 47 


90 IQ 


IQ 

Vy 


1 Q 00 

17.UU 


1 


RT AniM 

1)1 , ; \\.. J 1 > 


646 
U.DtD 


VM^T 091891 8 OzL'^zLzLQ 


09 
UZ 


18 


21.8 


-04 


34 


49.8 


7^ ^7 


91 QA 

Zl 


77 SI 

ZZ.J 1 




V 


IMLljVJ 


7 70Q 

z.zuy 


"VM<sT 091899 1 OSOf^l'^ 


09 
UZ 


18 


22.2 


-05 


06 


14.6 








1 80 
lU.OU 


V 
1 




044 


YMQT 091 897 9 HA'^A'sfx 


09 
UZ 


18 


27.2 


-04 


54 


56.6 


Ly.OL 


IQ 19 
1". iz 


1 8 Q1 


1 8 so 


V 
1 


RT Anxr 


7 700 

z.zuu 


VM^T 091 89Q Q OzLSSIzL 


09 

UZ 


18 


29.9 


-04 


55 


13.6 








1 7 8fi 
iZ.oO 


V 
I 


oLdr 






09 
UZ 


18 


30.6 


-04 


56 


22.7 


1 R 97 
io.Z / 


1 7 A1 


1 7 40 


1 f QO 


V 
1 


RT Ar^M 


1 4'^0 
1 .+JU 


VM'^T 091 8J.9 Q OSOA'^7 


09 
UZ 


18 


43.0 


-05 


04 


37.2 


7zL AA 


99 01 
ZZ. Wi 


71 S4 
Zi .J^ 




V 
1 


mthT n 


Q67 
U.7DZ 


"VM<sT0918SS 1 OAzL'^98 


09 
UZ 


18 


55.0 


-04 


43 


28.1 


^ 7/1 Af\ 


<s Zj. J / 


77 0^ 
zz.uj 










VM^T091Q09 f\ 0AA^;98 

yViVlOJ UZ1!7UZ,U UH-H-UZO 


09 

UZ 


19 


02.6 


-04 


46 


28.1 


70 04 
ZU.Ut- 


IQ ^7 


IQ \(\ 
1!7. ID 


1 Q 00 
1!7. UU 


V 
1 


RT AniM 

1)1 , / \V_.J 1 > 


1 740 
1. /tU 


VM^T091Q0'^ S OzL'^Q'^S 


09 

UZ 


19 


03.5 


-04 


39 


34.8 


70 ZL7 
zu.+z 


1 Q Q9 


1 Q f\A 


1 Q 68 


V 
I 


RT AnM 


Q7Q 

u.vzv 


"VM<2 T 09 1 QOS 7 OS 1 0'^8 


09 
UZ 


19 


05.7 


-05 


10 


39.1 


71 74 
Zi .Z'^ 


90 9Q 


70 SO 
ZU. JU 


70 4^ 


V 
I 


RT AnN 


1 64Q 

i .U+7 


YlVr^T091Q08 ^ OASSOO 


07 
UZ 


19 


08.3 


-04 


55 


01.1 


71 77 
Z 1 .z / 


90 SS 

ZW. J J 


70 S4 


70 7^ 

ZU. / J 


1 


RT AnN 


S74 
U.J / 


"VM^T091Q91 7 OA^/^zLl 


09 
UZ 


19 


21.8 


-04 


36 


42.1 


70 7*^ 
ZU.ZJ 


1 Q /^O 


1 Q SS 


1 Q 44 


V 
1 


RT AnM 

1)1 , / \0 1 N 


7 0Q7 
z.uy / 


VMQT091Q99 f\ OAAOSS 
AiVloJ UZl^ZZ.D-UH-H-UJo 


09 

UZ 


19 


22.6 


-04 


40 


57.5 


71 17 

Zl . 1 / 


90 '?Q 
ZU. 


70 Sfi 
ZU.JD 


70 8^ 
ZU.oj 


V 
1 


RT Anxr 


1 0^^ 
1 .UJ J 


VM^T091Q9'^ ^ OzLS1zL8 


09 
UZ 


19 


23.3 


-04 


51 


48.6 


1 Q 4Q 


1 8 f\Q 


1 Q 00 

iy.uu 


1 8 60 
lo.DU 


V 
1 


RT AnM 
Ijl^rVvJiN 


6^1 
U.O J 1 


"VM'^ T 091 Q'^1 CiAAQ'^f, 


09 
UZ 


19 


31.1 


-04 


49 


57.1 


7^ OQ 
Z J .yjy 


91 zLf^ 
Z i .'4-D 


71 4Q 
Z i .^y 




V 
I 


ivpi n 


7Q^ 


VM<2T 091 Q^A 0S08S7 


09 
UZ 


19 


34.2 


-05 


08 


59.2 


90 Qfi 


1 Q QO 


70 76 
ZU.Zu 


70 76 
ZU.ZD 


Y 


RI Aniv 


1 ^7^ 
i .JLJ 


VM^T 09iQ^zi (^AA^A^ 


09 
UZ 


19 


34.7 


-04 


41 


40.9 


71 71 

Z 1 .Z 1 


90 8zl 


70 fi^ 


70 74 

ZU.Zt 


Y 
1 


RT AnN 

1)1 . 1 \V_1 1 > 


714 

U. / IH- 


VMQT 091 Q'^Q 9 0^1 1 '^9 


09 

UZ 


19 


39.1 


-05 


11 


33.5 


1Q 14 

1". It- 


1 7 ^;9 

1 / .DZ 


1 7 ^;7 

1 / .DZ 


1 6 so 
ID.JU 


Y 
1 


nthT n 


14Q 
u. iM-y 


VM^T091QzL8 OAS 198 


09 
UZ 


19 


48.3 


-04 


51 


30.6 


<' 74 f\A 


99 '^Q 


71 71 
Z i .Z i 




Y 


A I n 


81Q 
vy.o vy 


YM^T 099009 1 0S0101 
yvivioj wzzwwz. i -wjw i wi 


07 

UZ 


20 


02.1 


-05 


01 


01.8 


Ly.Jo 


1 8 70 


1 8 Q4 


1 8 QO 
i o.^U 


Y 
1 


RI AnN 


1 78^ 


VM^T 09900A 8 0ASS1A 


07 
UZ 


20 


04.9 


-04 


55 


15.6 


74 01 


99 17 

ZZ. 1 / 


71 QO 

Zl .y\j 




Y 


RT AnN 
1)1 , . \V 1 1 N 


1 470 
1 .+ / U 


"VM^IT 09901 ^ 0J.S1 1 ^ 
AJVloJ UZZUl J.U-U'+J 1 1 J 


07 
UZ 


20 


13.1 


-04 


51 


13.9 


77 

ZZ. j!7 


91 SI 

Zl . J 1 


7117 
Zl.l / 


1 Q 00 
17.UU 


Y 


RT AnN 


Q7S 


VM^T099016 8 HA'^fyAfy 


07 

UZ 


20 


16.9 


-04 


56 


46.0 


7^ ^4 

ZJ. JH- 


91 ^S 

Zl .J? J 


71 0^ 

Zl ,\JJ 




Y 
1 


ISIFT n 

i> JJiljVJ 


S17 
U.J 1 / 


VM^T 09S797 7-i-1 '^1 SOJ. 


07 
UZ 


57 


27.8 


+ 13 


15 


05.8 


7 1 7S 
Z 1 . / J 


90 Q'^ 
L\).y D 


70 84 




Y 
1 


RT AnN 


Q8^ 

U.70 J 


"VM<sT 09S7^7 Q-i-1 ^1 f^9^ 


07 
UZ 


57 


37.9 


+ 13 


16 


22.3 


77 1 1 
ZZ. i 1 


91 9Q 
Zl .zy 


70 8S 




Y 
1 


RT AnN 
1)1 .! 1 N 


77S 
U. / / J 


VM^T 09S7AA 7-1-1 ^1 S^R 


07 

UZ 


57 


44.6 


+13 


15 


39.9 


7^ 77 

ZJ.Z / 


99 OA 


71 71 

Z 1 . / 1 




Y 
1 


NPT n 


7^8 
u.zjo 


VM^ T 09 S7zL8 j- 1 1 zLO^ 


07 

UZ 


57 


48.3 


+ 13 


14 


06.1 






71 77 
Z i . / z 










VM'^ T 09S7J.8 S-i-1 '^9'^1 7 


07 
UZ 


57 


48.6 


+ 13 


23 


16.2 


71 

Z i .J J 


90 f\l 
zu.o / 


70 1 7 
ZU. iZ 




Y 
1 


RT AnN 


1 8S7 
1 .OJZ 


VM*^ T 09S7Sf^ S-i-1 ^08^f^ 
yvivioj UZ J / JU. J r i JUO JU 


09 

UZ 


57 


56.5 


+ 13 


08 


32.4 


71 


90 7Q 

ZU. / " 


70 fn 

zu.uz 




Y 
1 


RI AnN 


677 
u.u / / 


VM^T 09S808 zl-i-1 ^9^S1 


07 
UZ 


58 


08.3 


+ 13 


23 


50.3 


77 

ZZ. J J 


91 A1 

Zl .^1 


71 00 
Zl.UU 




Y 
1 


RT AnN 
1)1 .! 1 N 


1 S4S 
1 . J+J 


VMQT 09SS0S S-i-l'?999S 
AiVloJ UZJoUo.o+1 jZZZj 


07 

UZ 


58 


08.8 


+13 


22 


24.0 


71 41 


90 

ZU. J J 


70 14 

ZU. It- 


1 Q 1 

1!7. lU 


Y 
1 


RT AnN 


1 1 ^S 
1 . 1 J J 


VM^T 09S81 S '^4-1 '^OQ'^8 


07 
UZ 


58 


15.4 


+ 13 


09 


37.2 


77 77 
ZZ. / z 


91 00 
Zl .uu 


70 XI 
ZU. J / 




Y 
1 


AT n 


^77 
U.J / / 


"VM<2I 09S8S0 Q-l1 'il 80Q 


07 
UZ 


JO 


ju.y 


+ ii 


is 


U/.J 


74 7^ 


99 97 

ZZ.Z / 


71 (\(\ 
Z i .uo 










XMSJ 025855.3+132503 


02 


58 


55.5 


+ 13 


25 


01.1 


20.84 


19.55 


19.39 


19.30 


Y 


BLAGN 


1.258 


XMSJ 025906.3+131225 


02 


59 


06.4 


+ 13 


12 


26.0 


22.72 


21.60 


21.51 




Y 


BLAGN 


0.966 


XMSJ 061316.7+710947 


06 


13 


16.6 


+71 


09 


46.7 








22.39 


C 






XMSJ 061322.5+705429 


06 


13 


22.0 


+70 


54 


28.6 


22.47 


20.90 


20.05 




Y 


NELG 


0.347 


XMSJ 061337.9+705001 


06 


13 


37.6 


+70 


49 


60.0 


21.54 


21.28 


21.01 




Y 


BLAGN 


0.863 


XMSJ 061343.7+710727 


06 


13 


43.3 


+71 


07 


27.0 










Y 


BLLac 


0.267 



Table 5. continued. 



JS. lay aiJUiL'C 


RA 


(J2000) 


D£'Co(J2000) 




r' 


I 






Type 


z 




flfi ■ 
uo . 


13 : 


: 46.3 


+71 : 


: 03 : 


: 45.3 


90 1 A 


1 Q f>A 


1 Q OS 
ly .yjj 












■ 

yjo . 


13 : 


: 46.8 


+70 : 


: 50 : 


: 20.8 


90 AR 
ZW.4o 


9n ni 


1 Q 71 
Vy . 1 1 




V 
1 




1 97A 
1 -Z /O 




r\f\ ■ 
uo . 


14 : 


: 13.8 


+70 : 


: 52 : 


: 33.2 








1 J .ow 


Y 
1 


oLal 






nfi • 
yjo . 


14 : 


: 52.4 


+71 : 


: 05 : 


: 04.7 


91 8*^ 
Zl .oJ 


91 90 
Zl .ZU 


90 9Q 
ZU.Z!? 




V 
1 




1 710 
1 . / lU 


AlVloJ UOl JUo.Z-r / lU /UZ 


r\fi ■ 

UD . 


15 : 


: 07.9 


+71 : 


: 07 : 


: 01.4 


^ 94 Aft 


99 HQ 


90 Sfi 

ZU. JO 










VM*\T Of^l SI S 9-1-71 n9nzL 

AiVioJ vAJ 1 J 1 J.Zi^ / IUZUt- 


WD . 


15 : 


: 15.1 


+71 : 


: 02 : 


: 03.7 


99 07 
zz.w / 


91 Q1 
Z i .V i 


91 ^fi 
Z 1 . jD 




V 


rjl-^rVVJlM 


874 


V\/r*5T (\f\\f\CM f^-i-71 Of^'^S 
AiVloJ UOiOU / .0+ / iUOjo 


C\fi • 

uo . 


16 : 


: 07.4 


+71 : 


: 06 : 


: 36.9 


1 Q OS 
Ly.yjJ 


1 8 

io.Jo 


1 8 00 
lO.UU 


1 8 00 
lO.WW 


Y 
1 


RT AnN 


1 70^^ 


AJVIOJ UDIDID. / + /UJDUJ 


uo . 


16 : 


: 16.5 


+70 : 


: 56 : 


: 03.6 


91 T 1 
Zi.i 1 


90 SQ 

ZU.o!? 


90 97 
ZU.Z / 




Y 
1 




1 744 


VM^T 0^1798 74-71 Hf^nn 


WD . 


17 : 


: 28.5 


+71 : 


: 05 : 


: 59.5 


91 00 
Zl .WW 


90 1 S 

ZU. 1 J 


1 Q 4S 
1 V.+J 


1 Q ^0 
1 V. jW 


Y 
I 


131_;/\VJiM 


91 Q 
U.ziy 


VM'^TnAi7'^i n-i-7nsQss 


WD . 


17 : 


: 30.7 


+70 : 


: 59 : 


: 53.2 


91 97 
Z i .z / 


90 zLO 


1 Q 79 
IV. /Z 


1 Q 97 
1 V.Z / 


Y 
I 




900 
U.ZUU 


VM'^ I n7zL91 A 9-i-7J.9'^1 Q 
AiVioJ W / T-Z IH-.Zi^ / H-Z J 


m ■ 
w / . 


42 : 


: 14.0 


+74 : 


: 23 : 


: 19.1 


9zL 1 S 


99 

ZZ.7 J 


91 4S 
Z 1 .^J 




p 

V 






Aivioj u /T-zi^.OT /^^jzy 


w / . 


42 : 


: 14.5 


+74 : 


: 45 : 


: 28.0 


90 

ZW.J J 


1 Q f\f\ 


1 Q ^7 
ly ,j / 


1 Q 90 
ly .ZW 


Y 
1 


RT AnM 


1 090 
1 .uzu 




u / . 


42 : 


: 44.1 


+74 : 


: 32 : 


: 49.6 


9^ 71 

ZJ. / 1 


99 lf\ 


99 OS 

ZZ.UJ 




Y 
1 


RT AHM 


1 1S1 

1 . 1 J 1 


-A^iVio J W / 'H-ZH-O . / T- / H-Z / / 


w / . 


42 : 


: 48.7 


+74 : 


: 27 : 


: 46.9 


91 QQ 
Zl .yy 


91 

Zl .jyj 


90 7^ 
ZW. / J 




Y 
1 




Q'^8 


-A^iVloJ W JU.oi^ /^9o97 


m ■ 
w / . 


43 : 


: 50.8 


+74 : 


: 38 : 


: 40.5 




91 7S 

Zl . / J 


90 8S 
ZW.oJ 




V 






YM^T n7A^S9 Q-t-7dzL9S7 


07 ■ 

W / . 


43 : 


: 53.0 


+74 : 


: 42 : 


: 57.8 


1 Q 91 


1 8 SO 
lo.oU 


18 7^ 
lO. / J 


1 Q 70 
ly . jyj 


Y 
1 


RT Arnsj 


800 
U.oUU 


"VM^T CilAACiCi A-i-lAACi^f\ 


07 • 
w / . 


44 : 


: 00.4 


+74 : 


: 40 : 


: 56.6 








1 ^ 90 

1 J.ZW 


Y 
1 


^tQr 




VMQT CilAA'^^ fx^lAAAAA 


07 • 


44 : 


: 35.8 


+74 : 


: 44 : 


: 43.9 


91 1 Q 


1 Q QA 


1 Q 94 


1 8 70 
lo. /U 


Y 
1 


INEiIjO 


4'?4 


VM^T (MAA^l Q4.7ZL91 Sf^ 


07 ■ 
w / . 


44 : 


: 57.6 


+74 : 


: 21 : 


: 54.2 


9zL 9^ 


9^^ ^^0 


99 9Q 
zz.zy 












07 ■ 
w / . 


46 : 


: 47.4 


+74 : 


: 45 : 


: 00.1 


^ 9zL 8S 




99 ^4 
ZZ. 










YA/r<2T n7zL798 Q-i-lA^9.CiA 


07 ■ 
w / . 


47 : 


: 29.2 


+74 : 


: 38 : 


: 00.3 


90 AS. 
ZW.+o 


90 91 


90 1 
ZW. IW 


1 Q 40 


Y 
1 


oLol 






08 • 
Uo . 


38 : 


: 58.7 


+70 : 


: 50 : 


: 42.6 


99 Ifi 
jyj 


90 87 
zu.o / 


90 08 
^u.uo 




Y 
1 


MFT n 


^^9 

U. J JZ 


VM^T ORAI '^9 '^4-7047^7 


08 • 


41 : 


: 32.4 


+70 : 


: 47 : 


: 58.0 


90 98 
ZU.Zo 


1 S QS 

lo-Vo 


18 18 
lo. lo 


17 ^0 
1 / . jU 


Y 
1 


INJJiIjVJ 


940 
U.Z^U 


VM^T nSzLlzLzL 9-i-7nzLf^S'^ 
-A^iVloJ UoT-i'T-'+.Zi" / Wt-DJJ 


08 ■ 
Wo . 


41 : 


: 44.1 


+70 : 


: 46 : 


: 53.2 


90 ^fi 
ZW.JjD 




1 8 00 
1 .WW 


1 7 40 
1 / .^W 


Y 
I 


Pine 


949 

U.ZH-Z 




08 • 
Wo . 


41 : 


: 50.4 


+70 : 


: 50 : 


: 08.1 


1 Q f\Q 
ly.yjy 


1 Q OR 


1 8 7S 
lO. 1 J 


1 8 ^0 
IO.JjW 


Y 
1 


RI AnN 


1 949 


VM<2TnSJ.911 84-7iniA/^ 


08 • 
Wo . 


42 : 


: 11.8 


+71 : 


: 01 : 


: 46.8 


91 04 

Zl .UM- 


1 Q 7^ 

ly . / J 


1 8 Q^ 


1 8 90 
lo.ZW 


Y 
1 




'?08 
U.jUo 


VA/rQTnsj.917 i4-7innnQ 

AJVlO J UoH-Z 1 / . 1+ / 1 UUU!? 


08 • 
Uo . 


42 : 


: 16.1 


+71 : 


: 00 : 


: 11.6 








1 9 QO 
1Z.!7U 


Y 
1 


QtQr 
OldT 




VM^T 084991 fi-t-10'\l'\R 
yvlVloJ UOt-ZZ.1 ,D-r / UJ / Jo 


08 • 
uo . 


42 : 


: 22.5 


+70 : 


: 57 : 


: 56.9 


<' 94 71 


91 49 


^ Zj.J? 1 




Y 
1 


AT n 


01 ^ 

u.uu 


YM^T nSzL9'^Q Q-i-7nzLzL'^1 


08 • 
Wo . 


42 : 


: 39.7 


+70 : 


: 44 : 


: 31.2 


99 77 
zz. / / 


99 08 
ZZ.Uo 


91 7^ 
Zl . / .) 




p 

V 






VM^ii nsA'^in 1 4-7nsss7 

AiVloJ UO'4-j iU. i + / UJ J J / 


08 • 
Uo . 


43 : 


: 10.0 


+70 : 


: 55 : 


: 58.6 


90 Q^ 
zu.y J 


90 89 
zu.oz 


90 ^>8 
ZU.Oo 


1 Q ^0 
ly . jU 


Y 
1 


RT AnM 




YM^T nRA^9A ^-i-7nS9^S 

-AJVIOJ UoH-JZrH-.j-r /UJZjJ 


08 • 
uo . 


43 : 


: 24.3 


+70 : 


: 52 : 


: 36.1 


1 8 64 


1 8 41 

1 0.*T 1 


17 Q1 

1 / .!7 1 


1 8 SO 
lO.JU 


Y 
1 


RT AHM 


1 7QS 

1 . / yj 


VM^T (MiA'^'^A f^-i-lHAl^A 


08 • 
Wo . 


43 : 


: 34.7 


+70 : 


: 47 : 


: 35.0 


99 QS 


99 1 % 

ZZ. 1 O 


91 S7 

Zl .J> / 




y 






VM'^ T OQzLI S9 9-i-J.^^SI 1 


OQ ■ 


41 : 


: 52.2 


+46 : 


: 51 : 


: 15.9 


91 Q8 
Z 1 .yo 


90 Q7 


91 9S 
Zl .ZJ 




Y 
1 


RT AnNf 


1 970 

1 .Z / u 




OQ • 


41 : 


: 54.6 


+47 : 


: 06 : 


: 38.2 


1 D. / 1 


1 S 09 




1 S 1 
1 J . 1 w 


Y 
1 


oLal 




VM<sT nQA9A9 1 -^-AlC^f\^5l 

AiVloJ U-7T- Z^Z, i /UOiO 


OQ • 


42 : 


: 42.2 


+47 : 


: 06 : 


: 18.7 


91 88 
Zl.oo 


90 

ZU. J J 


90 S9 
ZU.JZ 


1 Q SO 
ly .JW 


Y 
1 


RT AnM 


1 00"^ 
1 .UUj 


AlVloJ UVH-ZJ 1 .J-f-H-DH- / Z!7 


OQ • 


42 : 


: 51.4 


+46 : 


: 47 : 


: 28.9 


90 7S 

ZU. / J 


1 Q Q7 


90 98 
ZU.Zo 


1 Q 40 


Y 
1 


RT AnM 


1 987 
1 .Zo / 




OQ ■ 
yjy . 


43 : 


: 17.3 


+47 : 


: 00 : 


: 39.7 


91 07 

z. L .yr 1 


90 47 


90 90 


1 Q 00 
1".WW 


Y 
1 


RT AnM 


1 844 


VM'^T OQzL'^zLS 94-J.AS1 


OQ ■ 
yjy . 




. 4j.Z 


+4o : 


. ji . 


, j4.y 


1 8 Q7 
lo.y / 


1 7 77 


1 8 09 
lo.WZ 


18 10 
1 o . 1 W 


Y 
I 


RT Aniv 


1 940 


XMSJ 094348.3+470155 


09 : 


43 : 


: 48.4 


+47 : 


: 01 : 


: 53.6 


22.73 


21.47 


21.23 




Y 


BLAGN 


1.648 


XMSJ 102950.8+310109 


10 : 


29 : 


: 50.7 


+31 : 


: 01 : 


: 10.0 


21.39 


19.83 


19.10 


18.30 


Y 


BLAGN 


0.373 


XMSJ 103007.0+311124 


10 : 


30 : 


: 07.0 


+31 : 


: 11 : 


: 24.6 








19.80 


Y 


BLAGN 


1.288 


XMSJ 103015.5+310138 


10 : 


30 : 


: 14.9 


+31 : 


: 01 : 


: 38.5 




22.25 






C 






XMSJ 103020.7+305637 


10 : 


30 : 


: 20.6 


+30 : 


: 56 : 


: 37.9 


19.60 


18.99 


18.80 


18.70 


Y 


BLAGN 


1.063 


XMSJ 103028.4+305659 


10 : 


30 : 


: 28.3 


+30 : 


:56: 


: 59.5 


21.22 


20.19 


19.57 


19.40 


Y 


BLAGN 


0.245 



Table 5. continued. 



X-ray source 


RA 


„ (J2000) 


D£'Co(J2000) 


g 


r 


•/ 

I 


K 


la 


Type 


z 




XMSJ 103048.5+305702 


10 : 


30 


48.4 


+30 


57 


03.0 


21.90 


20.79 


20.56 




Y 


TA T A X T 

BLAGN 


1.396 




XMSJ 103050.9+310538 


10 : 


30 


50.8 


+31 


05 


39.6 


20.54 


19.98 


19.59 


19.50 


Y 


1 A T A X T 

BLAGN 


1.958 




XMSJ 103101.8+305144 


10 : 


31 


01.8 


+30 


51 


43.0 


18.37 


17.17 


16.56 


13.70 


Y 


ALG 


0.137 




XMSJ 103104.7+305637 


10 : 


31 


04.8 


+30 


56 


36.6 


20.13 


20.15 


19.80 


19.00 


Y 


BLAGN 


0.720 




XMSJ 103111.3+310332 


10 : 


31 


11.3 


+31 


03 


32.6 


22.34 


21.09 


20.57 




Y 


BLAGN 


0.627 




XMSJ 103123.0+310330 


10 : 


31 


22.9 


+31 


03 


30.5 


22.43 


20.86 


19.80 


19.79 


Y 


NELG 


0.565 




XMSJ 103150.6+310817 


10 : 


31 


50.6 


+31 


08 


18.0 


< 24.68 


22.87 


21.59 




C 








XMSJ 103154.1+310731 


10 : 


31 


54.1 


+31 


07 


31.4 


20.13 


19.47 


18.86 


17.80 


Y 


BLAGN 


0.299 




XMSJ 103157.0+310535 


10 : 


31 


57.0 


+31 


05 


36.4 


20.52 


20.38 


20.34 


19.00 


Y 


T^ T A X T 

BLAGN 


1.152 




XMSJ 113034.4+312422 


11 : 


30 


34.5 


+31 


24 


23.2 


19.54 


19.17 


18.49 


18.90 


Y 


BLAGN 


1.812 




XMSJ 113042.5+311227 


11 : 


30 


42.5 


+31 


12 


27.8 


20.89 


20.45 


20.34 




Y 


1 A T A X T 

BLAGN 


1.432 


>< 


XMSJ 113049.2+311403 


11 : 


30 


49.2 


+31 


14 


03.9 


22.66 


21.86 


21.67 




Y 


TA T A X T 

BLAGN 


1.610 




XMSJ 113052.1+310940 


11 : 


30 


51.9 


+31 


09 


40.5 


22.02 


21.48 


20.78 




Y 


BLAGN 


0.917 


R 



XMSJ 113102.9+311015 


11 : 


31 


03.0 


+31 


10 


15.3 








22.17 


C 








a 

CO 


XMSJ 113117.0+310039 


11 : 


31 


17.0 


+31 


00 


38.6 


21.40 


21.09 


20.56 




Y 


1 A T A / — ^ X T 

BLAGN 


0.738 




XMSJ 113118.4+310114 


11 : 


31 


18.3 


+31 


01 


13.3 


21.78 


21.45 


20.96 




Y 


1 A T A X T 

BLAGN 


1.596 




XMSJ 113121.8+310254 


11 : 


31 


21.8 


+31 


02 


54.7 


19.82 


18.93 


18.10 


17.90 


Y 


NELG 


0.190 




XMSJ 113126.6+311241 


11 : 


31 


26.6 


+31 


12 


41.6 


19.83 


19.45 


19.36 




Y 


BLAGN 


1.058 


CD 


XMSJ 113129.3+310945 


11 : 


31 


29.3 


+31 


09 


45.1 


19.90 


18.89 


18.06 


17.90 


Y 


BLAGN 


0.179 




XMSJ 113138.2+311230 


11 : 


31 


38.2 


+31 


12 


33.0 


23.37 


23.05 


22.42 




C 








'XT'AifnT 1111 -1,1 ^ .iiii,ir\ 

XMSJ 113144.7+311340 


11 : 


31 


44.7 


+31 


13 


40.2 


22.38 


21.74 


21.45 




Y 


T A T A y~1 X T 

BLAGN 


1.025 




XMSJ 113151.6+312144 


11 : 


31 


51.6 


+31 


21 


44.9 










Y 


T^ T A X T 

BLAGN 


0.990 




XMSJ 113154.3+311137 


11 : 


31 


54.3 


+31 


11 


38.3 


19.91 


19.74 


19.10 




Y 


BLAGN 


1.798 




"XT' A (TOT lll/^/^l 1 .111/^11 

XMSJ 113201.2+311211 


11 : 


32 


01.2 


+31 


12 


09.8 


22.04 


21.52 


21.03 




Y 


1 A r A y^ X T 

BLAGN 


1.001 




XMSJ 121819.5+751922 


12 : 


18 


19.0 


+75 


19 


22.2 


19.97 


19.35 


19.08 


18.90 


Y 


BLAGN 


2.649 


g. 

c' 


XMSJ 121828.3+752225 


12 : 


18 


28.7 


+75 


22 


26.5 


21.92 


21.23 


20.71 




Y 


T^ T A X T 

BLAGN 


1.150 


3 


"^^■■fc (TOT li^ir^l-^ ^7 . ^7^1 A A -t 

XMSJ 121912.7+751441 


12 : 


19 


11.9 


+75 


14 


42.6 


22.74 


21.92 


21.79 




Y 


NELG 


0.339 


ft 

a 

ay 


■^T""* (TOT -1 /^/\ A . ^ C fy -1 AC 

XMSJ 122004.0+752145 


12 : 


20 


03.6 


+75 


21 


45.7 


20.03 




19.34 




Y 


BLAGN 


0.973 




XMSJ 122004.9+752103 


12 : 


20 


06.0 


+75 


21 


04.3 


22.52 




19.65 




Y 


Star 






XMSJ 122018.2+752215 


12 : 


20 


17.6 


+75 


22 


15.2 










Y 


ALG 


0.006 




XMSJ 122048.3+751807 


12 : 


20 


48.2 


+75 


18 


07.3 


18.89 


18.61 


18.05 


18.40 


Y 


BLAGN 


1.687 




(TOT 1 1 ^ /\ »T 1 A , ^ C r\ C ^ ■% 

XMSJ 122051.4+750531 


12 : 


20 


51.3 


+75 


05 


31.5 


18.45 


18.34 


17.79 


17.70 


Y 


T^ T A X T 

BLAGN 


0.646 


XMSJ 122051.8+752821 


12 : 


20 


51.6 


+75 


28 


22.8 


22.24 


21.43 


21.00 




Y 


1 A T A y"^ X T 

BLAGN 


0.181 




XMSJ 122110.8+751119 


12 : 


21 


10.5 


+75 


11 


19.3 


19.91 


18.92 


18.75 


18.70 


Y 


Tl T A XT 

BLAGN 


1.259 




■^7"H (TOT 1 11 1 1 / A A . ^ C -\ \ Ct 

XMSJ 122120.4+751618 


12 : 


21 


19.9 


+75 


16 


18.0 


21.03 


20.12 


19.56 


19.30 


Y 


NELG 


0.340 




XMSJ 122135.0+750916 


12 : 


21 


34.8 


+75 


09 


16.0 


21.08 


19.25 


18.57 


18.30 


Y 


BLAGN 


0.330 




XMSJ 122135.2+752838 


12 : 


21 


35.0 


+75 


28 


37.2 


22.85 




20.01 


19.81 


Y 


NELG 


0.640 




■\.riiiTO¥ IHI -11 . ^ c 1 1 1 

XMSJ 122143.6+752238 


12 : 


21 


44.0 


+75 


22 


38.3 










C 


- 






XMSJ 122206.7+752614 


12 : 


22 


06.6 


+75 


26 


15.4 


20.23 


18.82 


18.06 


16.70 


Y 


NELG 


0.238 




XMSJ 122226.8+752742 














< 24.93 


< 23.36 


< 23.18 




E 








XMSJ 122233.4+750303 


12 : 


22 


33.2 


+75 


03 


02.5 








14.80 


Y 


ALG 


0.104 




XMSJ 122344.7+751923 


12 : 


23 


44.5 


+75 


19 


21.9 


20.55 


20.39 


20.03 




Y 


BLAGN 


0.757 




XMSJ 122351.0+752228 


12 : 


23 


50.9 


+75 


22 


28.7 


19.54 


19.62 


18.66 


19.20 


Y 


BLAGN 


0.565 




XMSJ 122435.0+750810 


12 : 


24 


35.3 


+75 


08 


09.8 


21.29 


20.47 


20.48 


19.42 


Y 


BLAGN 


1.333 





Table 5. continued. 



JS. lay aiJUiL'C 




„ (J2000) 


D£'Co(J2000) 


K 


r' 


I 






Type 


z 




1 9 ■ 


24 


45.5 


+75 


22 


25.0 


1 Q 9.A 


1 Q 


1 Q 9fi 
i 7.ZD 




Y 
1 


RT AnM 

iji_/rVvJi> 


1 8S9 
i .0 JZ 






30 


49.8 


+64 


08 


48.5 




1 R 7'^ 

10. / J 


1 8 88 
io.oo 


1 8 QO 


V 
1 


RT AnKI 


i .UjO 


"VM^vT 19^^! in 9.^f\A.\ RzLQ 


iZ . 


31 


10.8 


+64 


18 


49.8 






1 Q A(\ 


1 8 70 
io. /U 


Y 
1 


RT AnM 
1)1 , .W 1 1 N 


1 ^8^^ 

i .'4-0 J 


AJVloJ IZrj 1 IO.O+Ot-1 1 i-D 


1 9 • 
IZ . 


31 


16.5 


+64 


11 


14.4 


91 7fl 
Zl. /U 


91 

Zl .JU 


90 70 
ZU. /U 




Y 
1 


RT AnM 


A'\A 


VM^T 1 9*^190 ^4-fiA991S 


19 • 
iz . 


31 


29.1 


+64 


22 


12.2 








90 97 
zu.z / 


Y 
1 


Olol 




VM^T 1 9'^T^Q Q~uf>A^ ^ 0^ 
-A^iVloJ iZ J i jy .y ~r\jH- L iZj 


1 9 • 

IZ . 


31 


39.8 


+64 


11 


24.7 


90 


i V.J / 


1 Q ^4 
l7.J)+ 


1 8 80 

i O.OU 


Y 
1 


RT AnM 


1 0'^9 


"VM<sT19^1A1 1-i-/^A91'^9 

AiVloJ iZj i^i , i tO^ZI jZ 


1 9 • 
IZ , 


31 


41.2 


+64 


21 


35.1 


90 74 
ZU. / 


91 07 
Zi .U / 


90 ^1 
ZU. J 1 




Y 
1 


RT AnM 


8S8 


YMQT 19'?91A 1 -u/^AOA^^ 


1 9 ■ 
iZ , 


32 


14.1 


+64 


04 


55.4 


99 87 
ZZ.o / 


<. Zj.jJ 


91 87 




r' 






VM^T 19^^918 f^-i-f^zLO'^nQ 


1 9 • 

IZ . 


32 


18.8 


+64 


03 


09.8 


91 07 

Zl .w / 


90 '^S 


90 




Y 
1 


RT AnM 


1 01 % 

i .Ui J 


-AiVloJ iZj jZJ.y-rO'4i'4JW 


1 9 ■ 
iZ . 


33 


26.1 


+64 


14 


48.3 


90 88 


1 Q 89 


1 Q 9'? 
IV. Zj 


1 Q 00 
iV .UU 


Y 
1 


MFT n 


908 


YM^I 1 '^9QzL'^ S4_9zL1 1 0^ 

-A^iVloJ L jZ.yH-J .J-i~Z.H- L iZj 




29 


43.5 


+24 


11 


21.9 


90 ^9 


1 Q Al 


18 81 
10. 01 


1 8 80 
i .OU 


Y 
1 


RI Aniv 


9S7 

U.Z J / 


AiVloJ i jZy JO.O+Z^Z^j J 




29 


58.7 


+24 


24 


36.9 








1 Q 40 


Y 
1 


RT AnM 
1)1 , J 1 N 


700 


-AJVlo J U J UU" .J T^ZH- 1 !7 J O 




30 


09.4 


+24 


19 


38.5 


90 7^ 
ZU. / 3 


90 Afi 

ZU .H-D 


90 08 
ZU.Uo 


1 Q Q8 

Vy .yo 


Y 


RT AnM 

1)1 ,/\V_.JI> 




VM^T 94-9zliq91 

-A^iVioJ i J JWiZ.Z-rZ'4-iyZl 


i J) . 


30 


12.2 


+24 


19 


20.6 


91 

Zi .yj 


90 


1 Q 88 


1 Q S7 


Y 
1 


RT AnM 








30 


12.3 


+24 


13 


01.4 


91 80 
Zi .oW 


91 ACi 


90 Ql 
lAj.y i 




Y 
1 


RT AnM 


787 
U. / / 


YM^T 1 '^'^m s 7-I-9A1 m S 

-A^iVloJ i JJWIJ). / i^Z'4-iUi J) 




30 


15.6 


+24 


10 


15.4 








1 Q 70 

ly. /U 


Y 


RI AnM 


Sf^O 






30 


23.8 


+24 


17 


08.7 


1 Q fO 


1 S Ql 


1 8 7S 
io. / J 


1 7 80 

i / .OU 


Y 
1 


RT AnM 
1)1 , 1 1 > 


1 A'^8 






30 


26.1 


+24 


13 


56.1 


90 8Q 






1 8 70 
10. /U 


Y 
1 


MPT n 


U. iOD 


VM^T ^^^(^0f^ S4-9zlis91 

-A^iVioJ i J JWZD.J)T^Z'4-iJ)Zi 




30 


26.5 


+24 


15 


21.9 


90 9^ 
ZU.Z J 


1 Q 


1 8 ^i4 
i .0+ 


1 8 70 
i . / U 


Y 
I 


RT T 

iJi^i^aC 


Af\'\ 


VM^T ^^^Ci01 l-i-OA'JA^Ci 




30 


27.8 


+24 


24 


31.3 


99 4S 
ZZ.M-J 


90 78 
ZW. / 


1 Q Ql 
iV.Vi 


90 00 

zu.uu 


Y 
1 


MPi n 


U.J J J 


VAA^T 1 1 -i-9zLnS98 
-A^iVioJ i J JWJo. i i^Z'4-WJZo 


1 ^ ■ 


30 


38.1 


+24 


05 


28.6 


9^ lf\ 


99 ^7 
ZZ.O / 


99 ^8 




n 
v_ 






yViVloJ i J JUt- 1 .UtZt- 1 iZU 




30 


41.0 


+24 


11 


21.5 


91 Ifi 


90 f\fi 


90 49 

ZU.T-Z 




Y 


RT AnM 

1)1 w\V_II> 


QAl 


AlVloJ 1 J J lUO.OT^ZH-UZH-y 


1 ^ • 


31 


08.7 


+24 


02 


49.0 


99 

ZZ. J J 


90 R9 
zu.oz 


90 OS 
zu.UJ 


1 Q Q9 


r' 
v_ 






VM^T I'^'^IOQ S4-9zL9'^n9 


1 • 
i J . 


31 


09.5 


+24 


23 


02.5 


90 8Q 


90 

ZU. iU 


1Q 81 
iV.o i 


1 8 SO 


n 






VM^T l^^l 1R 1 4-9AMnS 

yVlVlOJ 1 J? J? 1 1 O. i T^ZH- IH-WJ 




31 


18.1 


+24 


14 


04.9 


9^ ^i^ 


99 


91 81 
z i .0 1 




c 






VM^vT 1 1 90 A~\-1A1'\(\A 

AiVlOJ 1 J J IZU.t-t^Z'H-ZJWt- 




31 


20.4 


+24 


23 


04.4 


91 f\^ 

Zl .0 1 


91 0/^ 
Zi .uu 


90 41 
ZU.+ i 










AJ.VI0J 1 J J 1ZZ.M-+ZH-1 jUU 




31 


22.5 


+24 


13 


01.0 


90 74 
ZU. / 


90 19 
ZU.IZ 


90 01 
ZU.Ul 




Y 
1 


RT AnM 


1 9^8 

i .ZjO 


VM^T 1 ^"^1 97 A-I-9A91 no 
yvivioj 1 J J iz / .h-t^zt-ziuu 




31 


27.4 


+24 


21 


00.6 


9^ 


99 ^7 

ZZ. J? / 


99 89 

zz.oz 




\^ 










00 


44.1 


-11 


00 


34.1 


91 ^f, 
Zi .JO 


90 Ql 
ZU.V i 


90 S9 
ZU. JZ 




Y 
I 


RT AnM 


i .\jyj 


AiVloJ i^UUT-O.O-i i iZiO 


Izl • 


00 


46.6 


-11 


12 


16.6 


1 Q OQ 


1 8 


1 8 97 
io.Z / 


1 8 ^0 
io.jU 


Y 
1 


RT AnM 


1 ^^0 




14 • 


00 


49.5 


-11 


07 


37.6 








10 8^ 
lU.o J 


Y 
1 


Outl 




VM^T izLnnsn 1 1 19zL'^ 

-A^iVioJ i'4-WUJW.U-i 1 IZ'4-J 




00 


50.7 


-11 


12 


44.5 


9^ SO 


99 Ql 

LL.y i 


99 9Q 
zz.zy 




n 

V 






AiVioJ L'+yjyjjy.y-i. iwvt-i 




00 


59.9 


-11 


09 


40.7 


90 ^1 
ZW. J) i 


iy . jj) 


1 8 7fi 
10. /u 


1 8 80 
io.oU 


Y 


MPI n 


1 f^S 
U. iOJ 




1 A ■ 


01 


00.5 


-11 


00 


09.2 


91 SS 
Z i .J J 


90 f\l 


90 94 
ZU.ZM- 


1 Q ^0 


Y 
1 


MPI n 


AAf\ 


AiVloJ i^UiUi.O-i i iZZj 


^A • 


01 


01.8 


-11 


12 


22.7 


1 7 

L/.JJ 


iO.OJ 


1 A 1 7 
iO. 1 / 


1 9 70 
iZ. /U 


Y 
1 


RT AnM 
1)1 .! \V_1 1 N 


0^7 


VMQT 1 A^^ 7 1 1 nfx^Q 


14. • 


01 


05.9 


-11 


06 


59.4 


91 QO 


90 AO 
ZU.M-U 


1 Q ^0 

Vy .D\) 


1 Q 8^ 


Y 
I 


RT AnM 


A1 




1 A ■ 


02 


15.7 


-11 


07 


17.7 


91 Q8 

Z1.70 


91 98 

Zi .Zo 


90 fSi. 
ZU. Do 




Y 
I 


RT AnM 


A80 




1 A ■ 


Uz 


iy.D 


1 1 
— i i 


U4 


JO. 1 








1 so 

iU.JU 


Y 
1 


oLdr 




XMSJ 153134.0-083610 


15 : 


31 


33.9 


-08 


36 


09.8 


22.24 


21.76 


21.02 




Y 


BLAGN 


1.175 


XMSJ 153142.0-082109 


15 : 


31 


42.3 


-08 


21 


10.6 








17.90 


Y 


Star 




XMSJ 153156.5-082610 


15 : 


31 


56.6 


-08 


26 


09.1 








8.80 


Y 


Star 




XMSJ 153205.6-084323 


15 : 


32 


05.5 


-08 


43 


23.5 


22.47 


21.88 


20.78 




Y 


BLAGN 


1.983 


XMSJ 153205.7-082951 


15 : 


32 


05.6 


-08 


29 


50.6 


19.40 


18.89 


18.64 


18.70 


Y 


BLAGN 


1.239 


XMSJ 153206.0-083055 


15 : 


32 


06.0 


-08 


30 


54.5 


21.65 


20.91 


20.65 




Y 


BLAGN 


1.373 



Table 5. continued. 



JS. lay aiJUiL'C 






(J2000) 


D£'Co(J2000) 


K 


f 


I 






Type 


z 






1 < 

i D 


32 


26.0 


-08 


42 


48.8 


9 1 

Z i .M-J 


90 8zL 


90 'XA 




V 
1 


1)1 , .W I.N 


i .zuu 




i-Jj 1 JO 


91 
Zi 


28 


47.5 


-15 


31 


57.1 


91 AS 
Z i .^J 


90 81 


90 S9 
ZU. JZ 




V 
1 




787 
U. / / 




1 SzlzlzlS 


91 

Zl 


29 


04.6 


-15 


44 


49.0 


91 ^0 
Zi .J\J 


1 Q Q8 


1 Q 

vy .jy 


1 Q 


V 
1 


1)1 . . \V 1 1 N 


4'^1 
U.'4-J) 1 




1 '^^041 


91 
Zl 


29 


09.8 


-15 


30 


40.6 


91 ZlQ 


90 A9 


90 08 
ZU.Uo 


1 Q 00 

ly .uu 


V 
1 


RT A("VT 
Dlj/\OiN 


S40 
U. JH-U 


VMQT 91 9Q1 Q 


1 '54'5^7 
1 J^J J / 


91 

Zl 


29 


14.0 


-15 


45 


36.5 


99 OQ 


91 so 

Zl ,D\J 


91 01 

Zl .Ul 


90 S9 

ZU.JZ 


V 
1 


1)1,. \V I In 


U.oDo 


VM^T 919Q99 ^ 




91 

Zl 


29 


22.3 


-15 


41 


23.9 


<^ Z^-.Z i 


99 99 


9 1 OzL 
Z i .u^- 




p 

V 






VM<sT 919Q9A A 

AiVloJ ZiZyZ^,^- 




91 
Zl 


29 


24.4 


-15 


48 


21.1 


1 Q 09 

ly .uz 


1 8 A.f\ 


18 11 
10. 1 1 


1 8 90 
10. ZU 


Y 
1 




1 .QUO 


YMQT919Q9^ Q 


1 J JOU / 


91 

Zl 


29 


25.9 


-15 


38 


05.8 


91 Q8 

Zl .!70 


90 AS 
ZU.*+J 


1 Q 7^ 


1 Q 9fi 


V 
1 


AT n 


U.H-DZ 


VM^T 9190^^0 1 
AiVioJ Z1ZV-5W.1- 




91 

Zl 


29 


30.1 


-15 


33 


12.7 


90 S7 


1Q R1 
.01 


1 Q 77 


1 8 f\(\ 
1 o.uu 


V 
I 


RT AnM 
1)1 , . \V._J 1 > 


1 1 SO 

1 . 1 JU 




1 SzLzL98 


91 

Zi 


29 


34.7 


-15 


44 


27.3 








1 1 so 

1 1 .JU 


Y 
1 


oLdr 




"VM^T 91 9QSA 9 

-A^iVloJ ZiZVJD.Z- 


1 S^SSO 

i J JO 


91 
Z i 


29 


56.3 


-15 


38 


46.8 


91 87 
Zl.o / 


90 lf\ 
ZU. /D 


90 9S 
ZU.ZJ 


90 9S 
ZU.ZJ 


Y 
1 


ivpi n 

InILIjVJ 


A'^S 


"VM<sT 91 "^nnn s 

AiVloJ ZijUUU.O- 


1 Szl^>^9 


91 

Zl 


30 


00.8 


-15 


46 


31.5 










Y 
1 


RT AnM 
1)1 . . W. J 1 > 


SQ7 


VM^T 91 ^71 9 


149^91 

iT-ZJZl 


91 

z 1 


37 


12.7 


-14 


23 


21.5 


91 09 
z 1 .uz 


90 9fi 


1 Q 7"^ 

Vy , t J 


1 Q 84 


Y 
1 


RT AHM 
1)1 . / 1 > 


414 

U.H- IH- 


VM^T 91 ^^71 ZL 1 


1zL9fi1Q 


91 

Z i 


37 


14.0 


-14 


26 


19.4 


90 zLS 


1 Q zLzL 


1 Q 0^ 

vy Xjj 


1 8 70 
io. /U 


Y 
I 


MFT n 


'^91 
U. JZ 1 






91 
Zi 


37 


20.0 


-14 


44 


58.5 


90 IzL 

ZU. It- 


1 Q OQ 


18 18 
1 0. 1 


18 10 
i 0. iU 


Y 
1 


RT AnM 

1)1 , . \V I.N 


910 
U.ZiU 


YM^T 91 ^7^Q 7 


iT-j>uzo 


91 

Z i 


37 


39.7 


-14 


36 


25.9 


99 QQ 


91 ^fx 

Zl . jD 


90 


1 Q Q1 


Y 
1 


MFT n 

iN U, L V. .J 


^44 

U. J't-'t- 


YM^T 91 ^7zLzL 


IM-JOjZ 


91 
Zl 


37 


43.9 


-14 


36 


34.4 








1 Q 1 ^ 


Y 
1 


RT AnM 

1)1 . / \V...J 1 N 


9 199 

Z. IZZ 


YMQT 91 "^7^^; 

AiVloJ Zlj/H-D.D- 




91 

Zl 


37 


46.7 


-14 


42 


24.4 


1 Q 79 
1!7. / Z 


1 S 89 
lo.oZ 


18 9^ 
10. Zj 


1 7 40 
1 / .^U 


v_ 






YM^T 91 ^^7/17 7 




91 

Z i 


37 


47.8 


-14 


45 


11.1 


90 99 
zw.zz 


1Q SO 


1 Q Q7 
Vy.y 1 


1 Q 8/i 


Y 
1 


RT AnM 

1)1 , \V I.N 


70'^ 




1 zL97zLQ 
i ^Z / ^7 


91 
Z i 


37 


55.8 


-14 


27 


49.7 


^ ZJj.oo 


99 ASK 

ZZ.^O 


91 f^S 
Z i .DJ 




Y 
1 


MPi n 


1 091 
i .UZ i 




iM-zyi / 


9 1 
Z i 


38 


09.5 


-14 


29 


18.0 


9^ 09 


91 OJ. 


1 Q Q9 

ly .yZ. 


1 Q QQ 

Vy .yy 


Y 
1 


MPI n 


SSQ 


YM^T 91 ^81 1 8 
yvivioJ zi JO 11.0 




91 
z 1 


38 


11.9 


-14 


26 


19.9 


90 Afi 


90 09 


1 Q fiS 

ly 




Y 
1 


RT AnM 

1)1 . / \V_1 1 N 


9 01^ 
z.uu 


YMQT 91 '?R1 1 




91 

Zl 


38 


13.1 


-14 


36 


53.7 








14 90 
It-.ZU 


Y 
1 


oLal 




YM^T 91 '^Rl 8 


i^J)o JZ 


91 

Z i 


38 


13.8 


-14 


38 


53.4 


91 S7 
Z i . J / 


90 87 
zu.o / 


90 48 
ZU.^o 




Y 
1 


RI AnM 

1)1 \ I. I.N 




YM<sT 91^R1zL f\ 


1 /L9fi1 8 

IH-ZU i 


91 

Z i 


38 


14.6 


-14 


26 


18.5 


91 QA 
z i .y^ 


91 99 

Z i .ZZ 


91 09 
Z i .uz 




Y 
1 


RI AnM 

1 ) 1 , .W I . N 


1 0Q8 
i .U"o 


YM^T 91 '\9S)V\ 9 

AiVloJ ZlJ)OZVJ.Z- 


1zL9S^9 
I'+ZJ) J)Z 


91 

Zi 


38 


20.2 


-14 


25 


32.6 


91 1 ^ 
Zl . IJ) 


1 Q 81 


1 Q 90 
I7.ZU 


1 8 70 
io. /U 


Y 
1 


RT AnM 

1)1 . . \V 1 1 N 


^^71 
U.J / i 


YMQT 91 ^S9J. '^ 


IM-J 1Z!7 


91 
Zl 


38 


24.4 


-14 


31 


31.2 


90 71 
ZU. / 1 


90 14 
ZU. It- 


1 Q 74 
Ly . 1^ 


1 Q ^0 


Y 
I 


RT AnM 


1 4Q4 


YMQT 91 '^S'^n ^ 
AlVloJ ZIjojU.J- 




91 

Zl 


38 


30.5 


-14 


36 


39.5 








90 ^;8 

zu.Do 


Y 
1 


RT AnM 
1)1.. \V. 1 In 


Q8S 

U.VoJ 


YM^T 990^.91 
-A^iVioJ ZZWt-ZI.j- 




99 

zz 


04 


21.4 


-02 


04 


25.7 


91 78 
Zi . / 


90 9S 


1 Q 08 
i V.Uo 


1 Q 1 

iy. iu 


Y 
1 


MFT n 


^^09 
U. JUZ 


YM^T 99nAA1 S 


09 1 007 


99 
ZZ 


04 


41.6 


-02 


10 


06.1 


90 ^>Q 


90 49 
ZU.T-Z 


1 Q 7Q 
ly. /y 




Y 
1 


RT AnM 

1)1 . . W. J 1 N 


1 ^Q9 
1 . J7Z 


YM^T 990440 




99 

zz 


04 


49.6 


-01 


58 


15.7 


99 f\l 
ZZ.D / 


99 f\l 

ZZ.Q / 


99 1 1 
ZZ. 1 1 




Y 
1 


RT AnM 

1)1 . / \V_1 1 N 


9 1 RQ 

Z. lo!? 


YM^T 99nzLSn 9 
-A^iVioJ ZZWt-JW.Z- 


01 S^Zl9 


99 

ZZ 


04 


50.3 


-01 


53 


41.6 


OA Ar\ 


<. ZJ).'4-U 


99 Q8 




Y 
I 


AT n 

. \ 1 .V I 


U. J JU 


YM'^I 990^08 n 
-A^iVioJ ZZWJWo.W- 


0901 00 
WZU i \J\) 


99 

ZZ 


05 


08.0 


-02 


00 


59.7 


90 80 


90 S8 
ZU. Jo 


1 Q 8^1 


90 Q1 
LKj.y i 


Y 


RI AnM 
1)1 . \V I.N 


1 QOQ 


YM^T 99ns^n 


01 ^7^Q 


99 

ZZ 


05 


29.9 


-01 


57 


38.1 


90 8fi 
ZU. OD 


90 fxSK 

ZU. Do 


90 07 
ZU.U / 




Y 
1 


RI AnM 

1)1 . . \V I.N 




YM<sT 9914S^ 1 


1 749^9 


99 
ZZ 


14 


53.2 


-17 


42 


33.7 








99 QO 


Y 
1 


RT AnM 

1)1 . . W. ! 1 N 


1 1 QO 
1 . 17U 


AiVloJ ZZIH-JD. /- 


1 7<osn 


99 
ZZ 


14 


56.7 


-17 


50 


50.8 


^ 9^ QQ 


99 s^; 

ZZ. JO 


99 4^ 




Y 
1 


MRT n 
1 N r. 1 , 


^i97 
U.DZ / 


YM^T 991 SI S 9 

-A^iVioJ ZZiJiJ.Z- 


1 7^999 

i / jZZZ 


99 
ZZ 


15 


15.2 


-17 


32 


21.9 


18 18 
1 0. i 


17 '^1 


1 7 

i / . J) J) 


1 7 ^0 

i / .J\j 


Y 
I 


RT AnM 
D 1 . / \o In 


1 1 SQ 

1 . 1 J? 


YM<2T 991 SI 8 8 


1 7400^ 














^ 9zL 1 


Zj.H-O 


<' 9^ ^1 




I , 






XMSJ 221519.4- 


175109 


22 


15 


19.5 


-17 


51 


10.8 


23.43 


21.91 


22.67 




Y 


BLAGN 


1.464 


XMSJ 221523.6- 


174318 


22 


15 


23.7 


-17 


43 


18.4 


20.30 


19.58 


19.92 


20.41 


Y 


BLAGN 


0.956 


XMSJ 221536.7- 


173355 


22 


15 


36.7 


-17 


33 


54.2 


22.34 


21.88 


21.48 


18.00 


Y 


BLAGN 


1.710 


XMSJ 221537.6- 


173802 














< 24.10 


< 23.48 


< 23.31 




E 






XMSJ 221538.1- 


174631 


22 


15 


38.2 


-17 


46 


32.3 


20.22 


19.62 


19.84 


18.00 


Y 


BLAGN 


1.416 


XMSJ 221550.4- 


175207 


22 


15 


50.3 


-17 


52 


07.4 


20.23 


19.41 


19.77 


18.10 


Y 


BLAGN 


1.305 



Table 5. continued. 



X-ray source 


n A 

KA, 


, (J2000) 


D£'C<,(J2000) 


g 


r 


•/ 

I 


K 


Id 


Type 


z 


XMSJ 221550.4-172947 


22 : 


15 : 


: 50.5 


-17 : 


: 29 : 


: 46.7 


22.69 


21.05 


20.57 


20.90 


Y 


BLAGN 


0.400 


XMSJ 221601.1-173721 


22 : 


16 : 


: 01.2 


-17 : 


: 37 : 


: 23.0 


< 24.10 


< 23.48 


22.29 




C 






XMSJ 221603.1-174316 


22 : 


16 : 


: 03.1 


-17 : 


: 43 : 


: 17.0 


21.24 


20.67 


20.47 


15.60 


Y 


Tt T A X T 

BLAGN 


1.849 


XMSJ 221604.6-175217 


22 : 


16 : 


: 04.7 


-17 : 


: 52 : 


: 18.1 


20.69 


19.94 


20.04 


15.60 


Y 


BLAGN 


1.319 


XMSJ 221623.2-174055 


22 : 


16 : 


: 23.3 


-17 : 


: 40 : 


: 56.2 


< 24.10 


< 23.48 


22.64 




C 






XMSJ 221623.5-174316 


22 : 


16 : 


: 23.5 


-17 : 


: 43 : 


: 16.1 


20.70 


19.63 


19.71 


16.00 


Y 


BLAGN 


0.752 


XMSJ 221623.5-174723 


22 : 


16 : 


: 23.6 


-17 : 


: 47 : 


: 25.6 


22.36 


20.84 


20.89 




Y 


Ti T A X T 

BLAGN 


1.070 


XMSJ 222729.1-051647 


22 : 


27 : 


: 29.1 


-05 : 


: 16 : 


: 46.3 


22.89 


21.54 


21.17 


21.41 


Y 


BLAGN 


1.620 


XMSJ 222732. 1 -05 1 643 


22 : 


27 ; 


: 32.1 


-05 : 


: 16 : 


: 42.3 


21.36 


20.83 


20.32 


20.48 


Y 


T A X T 

BLAGN 


0.622 


XMSJ 222745.7-052539 


22 : 


27 : 


: 45.6 


-05 : 


: 25 : 


: 39.6 


22.66 


20.57 


20.40 


20.38 


Y 


BLAGN 


1.409 


XMSJ 222812.3-052814 


22 : 


28 : 


: 12.5 


-05 : 


: 28 : 


: 10.4 


20.32 


18.62 


17.46 


18.67 


Y 


Star 




XMSJ 222813.9-051623 


22 : 


28 : 


: 13.9 


-05 : 


: 16 : 


: 23.4 


21.29 


20.27 


19.98 


20.15 


Y 


1~* T A X T 

BLAGN 


1.510 


XMSJ 222815.1-052417 


22 : 


28 : 


: 15.0 


-05 : 


: 24 : 


: 18.2 


23.16 


21.97 


21.00 




Y 


BLAGN 


0.619 


XMSJ 222822.1-052733 


22 : 


28 : 


: 22.0 


-05 : 


: 27 : 


: 35.4 


< 24.32 


< 23.43 


22.69 




C 






XMSJ 222823.7-051306 


22 : 


28 : 


: 23.7 


-05 : 


: 13 : 


: 05.9 


20.46 


19.36 


18.87 


19.98 


Y 


BLAGN 


0.756 


XMSJ 222826.5-051820 


22 : 


28 : 


: 26.4 


-05 : 


: 18 : 


: 19.8 


23.92 


22.03 


20.71 


21.21 


Y 


NELG 


0.71 1 


XMSJ 222834.6-052151 


22 : 


28 : 


: 34.6 


-05 : 


: 21 : 


: 52.4 


22.76 


20.96 


20.02 


21.25 


Y 


ALG 


0.242 


'X7"Tk K C\X l'\l'\l'\C\ A C ^ r\.C /"SCi /"SI—I 

XMSJ 222845.6-052827 


22 : 


28 : 


: 45.6 


-05 : 


: 28 : 


: 29.5 


22.98 


21.10 


20.36 


20.99 


Y 


NELG 


0.436 


XMSJ 222846.9-05 1 146 


22 : 


28 ; 


: 47.0 


-05 : 


: 11 : 


: 46.6 


23.49 


22.48 


21.82 




Y 


T A X T 

BLAGN 


1.200 


XMSJ 222848.9-050934 


22 : 


28 : 


: 48.9 


-05 : 


: 09 : 


: 34.2 


19.43 


18.73 


18.53 


18.30 


Y 


BLAGN 


2.272 


XMSJ 222850.8-051658 


22 : 


28 : 


: 50.7 


-05 : 


: 16 : 


: 58.5 


24.00 


23.33 


23.01 




Y 


BLAGN 


1.556 


XMSJ 222852.4-050913 


22 : 


28 : 


: 52.4 


-05 : 


: 09 : 


: 12.9 








10.30 


Y 


Star 




XMSJ 222905 . 1 -05 143 1 


22 : 


29 : 


: 05.2 


-05 : 


: 14 : 


: 32.7 


< 24.37 


22.69 


21.81 




Y 


ALG 


0.579 


XMSJ 222914.2-052501 


22 : 


29 : 


: 14.2 


-05 : 


: 25 : 


: 02.0 


21.79 


20.51 


20.19 


20.63 


Y 


BLAGN 


1.470 


XMSJ 222918.2-052217 


22 : 


29 : 


: 18.2 


-05 : 


: 22 : 


: 17.6 


21.70 


20.30 


19.89 




Y 


BLAGN 


0.332 


XMSJ 225046.1-175424 


22 : 


50 : 


: 46.1 


-17 : 


: 54 : 


: 25.4 








19.00 


Y 


Tt T A X T 

BLAGN 


2.139 


XMSJ 225110.4-180027 


22 : 


51 : 


: 10.3 


-18 : 


: 00 : 


: 26.6 


20.93 






20.97 


Y 


BLAGN 


2.312 


XMSJ 225115.6-175355 


22 : 


51 : 


: 15.5 


-17 : 


: 53 : 


: 55.9 


20.70 


19.35 


18.93 


17.90 


Y 


NELG 


0.252 


XMSJ 225 118.1-1 75948 


22 : 


51 : 


: 18.0 


-17 : 


: 59 : 


: 49.0 


19.17 


18.42 


17.94 


17.80 


Y 


BLAGN 


0.172 


XMSJ 225130.4-174138 


22 : 


51 : 


: 30.3 


-17 : 


: 41 : 


: 38.6 


21.29 


20.64 


20.56 




Y 


Ti T A y~1 X T 

BLAGN 


1.105 


XMSJ 225153.8-174014 














< 24.28 


< 23.08 


< 23.26 




E 






XMSJ 225155.6-175835 


22 : 


51 : 


: 55.6 


-17 : 


: 58 : 


: 34.7 


< 24.34 


< 23.07 


21.88 




C 






XMSJ 225159.8-174216 


22 : 


51 : 


: 59.8 


-17 : 


: 42 : 


: 16.6 


20.75 


18.95 


17.35 


18.10 


Y 


Star 




XMSJ 225208.8-174121 


22 : 


52 : 


: 09.1 


-17 : 


: 41 


: 21.0 


20.92 


20.01 


19.80 


18.00 


Y 


BLAGN 


1.217 


XMSJ 225210.8-180127 


22 : 


52 : 


: 10.8 


-18 : 


: 01 : 


: 27.0 


23.04 


21.40 


21.41 




Y 


1~* T A X T 

BLAGN 


1.410 


XMSJ 225211.6-174438 


22 : 


52 : 


: 11.7 


-17 : 


: 44 : 


: 38.1 








18.10 


Y 


BLAGN 


0.950 


XMSJ 225219.5-174215 


22 : 


52 : 


: 19.6 


-17 : 


: 42 ; 


: 16.0 


20.00 


19.80 


19.44 


18.10 


Y 


BLAGN 


1.923 


XMSJ 225227.6-180223 


22 : 


52 : 


: 27.6 


-18 : 


: 02 : 


: 23.6 










C 






XMSJ 225228.2-174917 


22 : 


52 : 


: 28.2 


-17 : 


: 49 : 


: 16.5 


19.75 


18.84 


18.32 


17.60 


Y 


NELG 


0.133 


XMSJ 233049.5-H200122 


23 : 


30 : 


: 49.3 


-1-20 : 


: 01 : 


: 24.3 


22.04 


20.00 


19.22 


18.08 


Y 


NELG 


0.444 


XMSJ 233113.8-1-200506 


23 : 


31 : 


: 13.7 


-1-20 : 


: 05 : 


: 08.3 


21.47 


19.64 


18.85 


18.80 


Y 


NELG 


0.260 


XMSJ 233119.3-H194512 


23 : 


31 : 


: 19.2 


+ 19 : 


: 45 ; 


: 12.9 


20.54 


19.96 


19.49 




Y 


BLAGN 


0.532 


XMSJ 233128.1-H194605 


23 : 


31 : 


: 28.2 


H-19 : 


: 46 : 


: 02.7 


23.46 


21.63 


21.01 




Y 


NELG 


0.486 


XMSJ 233156.2-1-195123 


23 : 


31 : 


: 56.2 


-1-19 : 


: 51 : 


: 22.6 


22.98 


22.06 


21.15 




Y 


BLAGN 


0.718 



Table 5. continued. 



JS. lay aiJUiL'C 


RA 


3 (J2000) 


D£'Co(J2000) 


8 


r' 

f 


t 






Type 


z 


VM^T 9'^'^! S8 7-1-1 QzLzLzLO 


9^ • 
ZJ) . 


31 : 


: 58.8 


+ 19 : 


: 44 : 


: 39.2 


9^ 47 


99 9A 

ZZ.ZM- 


91 91 




V 
1 




1 zLl 8 




9^ • 


32 : 


: 01.5 


+20 : 


: 04 : 


: 06.4 










Y 
1 


RT Aniv 


1 . J) 1 / 


"VM<sT 9'^^9n'^ 9-1-900/^9/^ 


9^ • 


32 : 


: 03.2 


+20 : 


: 06 : 


: 27.7 


91 m 


90 


90 1 9 
ZU. IZ 




Y 
1 


RT AnM 
1)1 , .W 1 1 N 


1 Q01 


VMQT 9^'?907 '^-u900'^9Q 


9^ • 


32 : 


: 07.4 


+20 : 


: 05 : 


: 29.1 


99 9fi 


91 

Zl .Ol 


91 48 
Zl .M-o 




Y 
1 




1 SQ7 


XMSJ 233209.8+194517 


23 : 


32 : 


: 09.8 


+19 : 


:45 : 


: 17.4 


20.26 


19.05 


18.37 


19.30 


Y 


BLAGN 


imi 


XMSJ 233212.2+200557 


23 : 


32 : 


: 12.2 


+20 : 


: 05 : 


: 58.7 




21.38 


20.55 




Y 


BLAGN 


0.870 


XMSJ 233226.5+195736 


23 : 


32 : 


: 26.5 


+ 19 : 


: 57 : 


: 40.7 


23.20 


21.29 


20.67 




Y 


BLAGN 


0.521 


XMSJ 233228.2+195809 


23 : 


32: 


: 28.2 


+19 : 


: 58 : 


: 08.5 


20.67 


18.74 


18.08 


17.40 


Y 


ALG 


0.309 


XMSJ 233232.0+195116 


23 : 


32 : 


: 31.9 


+ 19 : 


: 51 : 


: 18.9 


21.12 


20.30 


20.11 


19.90 


Y 


BLAGN 


1.473 


XMSJ 233232.6+195809 


23 : 


32 : 


: 32.6 


+ 19 : 


: 58 : 


: 09.2 


19.65 


18.73 


18.82 


18.70 


Y 


BLAGN 


1.361 



" This flag means: Y if the source has been positively identified via optical spectroscopy; C if there is a single clear optical candidate 
counterpart from in optical images; E if there is no candidate counterpart down to our imaging sensitivity. 
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